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BETA RADIATION THERAPY 

A. D RUEDEMANN, MD 

DETROIT 

V METHOD OF APPLICATION 

I N THE treatment of certain diseases of the eye, beta radiation 
from decay products of radium is made use of by means of a beta 
ray applicator 

Radon is sealed in a small glass sphere (fig 2, R) in the applicator The 
diameter of this sphere is about 4 mm and the thickness of the wall about 0 1 mm 
The glass sphere is inserted into a thin copper capsule (fig 2, 2, J), and a spring 
holds it tightly against the open window (at 2) of the capsule The metal capsule 
with sphere is inserted into an open end brass holder (i, 4), with a wall 2 mm thick 
On contact of the open window with the tissue to be treated, only the thin glass 
window separates the tissue from the radon Alpha rays are absorbed in the glass 
window Radiation transmitted through this window consists of about 97 per cent 
beta rays and 3 per cent gamma rays 

Dosage of Beta Radiation — The dosage usually used with the beta ray applicator 
for contact therapy is 5,000 millicurie seconds For a 250 millicurie (measured for 
emission of gamtna rays) radon bulb, the treatment time is, therefore, twenty sec- 
onds This dose corresponds to about 600 r It will produce pronounced erythema 
of the skin within three days 

Protection in Beta Radiation Therapy — Distance from the source of radiation is 
the best protection Since this beta ray applicator also emits gamma rays, it is 
equipped with a long handle, and a double length tongue blade is used to hold the 
lid during tieatment When not in use, the applicator is placed in a lead container 
with walls 2 inches (5 cm ) thick 

The speculum must be adjusted before the applicator is placed on the lesion 
Should It slip during treatment, the applicator must be removed while it is 
adjusted The glass window of the beta ray applicator must be pointed only toward 
lesion to be treated, and never toward any other part of the patient or toward the 
ophthalmologist 

When the ophthalmologist is holding the beta ray applicator, filled with 250 
millicuries of radon, his fingers will receive the daily tolerance dose of 0 1 r 
within five minutes This would permit his giving about ten treatments, allowing 
for a treatment time of twenty seconds and time for handling between treatments, 
provided he is not exposed to any other type of radium or roentgen radiation The 
treatment time must be accurately determined with the stopwatch 

Factors in Therapy — 1 Treatment should be either by direct contact or 
by spray radiation 2 The time of treatment varies according to the type of 
lesion, the strength of the tube and the reaction to treatment 3 The time 
factor IS important in treatment of corneal lesions, it is difficult for children 
and for some adults to hold still for over twenty-five seconds Use of a stronger 
tube with a short time factor is advisable 4 Age is not a factor, this treatment 
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has been used with infants as young as 6 months 5 The only discomfort to 
the patient is his own fear 6 As a measure of economy, a number of patients 
should be arranged for treatment at one time This reduces the cost per patient 
and saves time 7 Separate record cards are kept for instant reference 


Fig 1 — Beta ray applicator (A), 40 cm m length B is the stopwatch, C, the 
eve speculum , D, the double length tongue blade, and E, the lead box 
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Fig 2 — Drawing of the beta ray applicator A shows the beta ray applicato' 
assembled , B, details of the applicator, as follows R, radon-filled thin glass bulb , 
2 and 3, thin metal capsule with open window at 2, i and 4, heavy brass holder with 
open window at 1 


CONDITIONS SUITABLE FOR IRRADIATION 

The conditions which are suitable for beta radiation therapy are 
overgrowths of the hd, of minor importance to vision but of major 
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importance to appeal ance Large, infiltrating growths suggestive of 
carcinoma should be excised and treated with gamma rays of radium or 
by roentgen radiation When the growth is small, shallow or difficult 
to excise, application of the beta ladiation of radium is the treatment 
of choice Although beta rays aie of low voltage, only one-half a 
given surface dose is absorbed m 2 mm of tissue, and all minoi 
lesions are easily and successfully treated Small maigmal growths, 
to which it is difficult to apply gamma or loentgen rays, can be given 
one or two applications, and they will be destroyed with little or no 
loss of lashes Beta radiation can be used as well for small angiomas 
in babies The time of application is short, and, if a simple holding 
technic is used, no anesthetic is required In treatment of other 
cutaneous lesions around the eyes, use of beta radiation is suggested, 
as it leaves no discoloration of the skin or depigmentation and there 
is no tendency to a deep bronzing effect 

Vernal Conjunctivitis — Large polypoid masses are treated as follows 

1 If the polyps are of long standing and fibrotic, they should be 
excised 

2 Gamma ladiation may be given The eye must be carefully 
screened with lead plates, the hd everted and the applicator directly 
applied This therapy gives prompt relief but may need to be repeated 
Cold compresses and irrigation minimize edema and reaction 

3 The larger polyps having been excised or reduced m size, beta 
radiation can be diiectly applied to the individual polyps, especially 
those along the superior aspect of the tarsus Mild catarrhal lesions 
may be treated with spray radiation The effect is prompt and lasting 
Individual polyps and small areas are easily reached 

4 Except m urgent cases, in which use of gamma radiation is 
advisable, beta radiation can be easily and quickly applied in children 
The end results are similar to those of gamma rays 

5 The long applicator, to evert the lower hd, and the double length 
tongue blade (page 2) are safety aids in the therapy 

Conjunctival Lesion — Small lesions on the bulbar conjunctiva 
can be treated directly with beta radiation Small, superficial growths 
require but one application, rarely two, by direct contact Vascular 
growths are more resistant but can be treated by direct contact Spray 
radiation is of value and is given by moving the applicator over the 
area to be treated, so that the entire area receives a small amount of 
this radiation and the applicator is not m contact with one area for 
any period of time Enlargement of the caruncle, enlarged pmguecula 
and beginning pterygium are well treated by direct application, as are 
small pseudopterygia Large true pterygia and large pseudopterygia 
aie treated with spray radiation over the corneal portion combined 
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With direct application along the limbal portion Recurring pterygia 
having interstitial vascular trunks require contact irradiation over most 
of the extent to eliminate deep vascularization Marginal carcinoma 
IS satisfactorily treated by direct contact 

Cormal Lenom — Deep or superficial keratitis, whether due to 
tuberculosis, syphilis or brucellosis, is known to have been successfully 
treated with beta radiation General therapy should be directed to 
the etiologic factor Corneal nebulas following ulcer, trauma or allergy 
are usually cleared, with little residual scarring Maculas of the cornea 
can be substantially reduced in area and sufficiently cleared so that 
patients are able to carry on without corneal transplantation Vascu- 
larized leukoma can be treated, so that the hazard of vascularization 
of a corneal transplant is lessened Corneal transplants with a tendency 
to vascularization can be treated to prevent complete vasculanzation 
Diminution in the area of corneal scarring and reduction in density are 
major factors in beta radiation therapy 

SUMMARY 

There is a twofold hazard in the use of radiation therapy (1) to 
the patient, due to overdosage, faulty application or severe reaction, 
and (2) to the ophthalmologist The value of radiation is stressed 
because of its usefulness in treatment of so many conditions previously 
supposed to be incurable Use of roentgen, gamma or beta radiation 
offers a valuable therapeutic adjunct in ophthalmology To date, 
there has been no definite evidence of injury to the -eye with beta 
radiation In several cases of severe corneal leukoma, excessive treat- 
ment with beta radiation produced small perforating ulcers and enu- 
cleation was necessary Roentgen and gamma radiation therapy may 
produce cataract and injure the retina permanently It is possible to 
use the various forms of radiation m a single case Care must be 
taken to allow for subsidence of reaction if such a procedure is indicated 
Photographs and drawings are valuable aids in progress notes 

1633 David Wliitney Building (26) 



MOTOR BLOCK OF EXTRAOCULAR MUSCLES BY 
DEEP ORBITAL INJECTION 


HAROLD GIFFORD Jr, MD 
OMAHA 


T he value of letrobulbar anesthesia has been appreciated by the 
majority of ophthalmic surgeons evei since Elschmg’s ^ work 
was published, in 1925 He pointed out that this method of anesthesia 
produced a lowering of the intraocular tension, as well as anesthesia 
Elschnig,^ Grosz,^ Dunphy,^ Greenwood and Giossman,® my brothei, 
Sanford Gifford,® and others, all expressed the belief that retrobulbar 
anesthesia reduced the percentage of cases of loss of vitieous in cataract 
extractions In my study " on loss of vitieous, I demonstrated that the 
extraocular muscles were capable of producing the .massive losses that 
occur 111 about 10 per cent of cases of loss of vitreous The tonus of 
these muscles also contiibutes to the production of the smaller losses 
of vitreous I stated the belief that a more complete motor block of 
the extraocular muscles would prevent the massive loss of vitreous and 
reduce the smallei losses to a minimum A review of the hteiature 
revealed little on the production of motoi block In the latest edition 
of his text, Pitkin ® gives a definite plan for obtaining both a motor and 
a sensoiy block This reads well and is accompanied with excellent 


From the Departments of Ophthalmology and Anatomy, the University of 
Nebraska College of Medicine 

Read before the Section on Ophthalmology at the Ninety-Seventh Annual 
Session of the American Medical Association, Chicago, June 25, 1948 

1 Elschnig, A Extraction of Senile Cataract in Capsule, Am J Ophth 
8 355-361, 1925 

2 Elschmg, A Hilfsverfahren bei der Alterstarextraction, Arch f Augenh 
98 300-305, 1927 

3 Grosz, E L’extraction de la cataracte d’apres 15,000 operations. Arch 
d’opht 53 161-165, 1936 

4 Dunphy, E H Loss of Vitreous m Cataract Extraction, J A M A 89 
2254-2257 (Dec 31) 1927 

5 Greenwood, A , and Grossman, H P An Analysis of 1,343 Intracapsular 
Cataract Extractions, Forty-Eight Operations Following Verhoeff’s Method 
Tr Am Ophth Soc 33 353-361, 1935 

6 Gifford, S R Prevention of Complications in the Cataract Operation 
Illinois M J 68 243-245, 1935 

7 Gifford, H, Jr A Study of Vitreous Pressure in Cataract Surgery, Tr 
Am Ophth Soc 44*435-492, 1946 


J 


8 Pitkin, G P Conduction Anesthesia 
B Lippincott Company, 1946, pp 333 and 374 


m General Surgery, Philadelphia, 
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illustrations, but m my hands the method has failed to produce the 
desired results 

After I had measured 50 skulls and dissected many orbits in the 
cadaver with this problem in mind, the reasons for the poor results 
became obvious First, the average distance of the anterior edge of 
the optic foramen from the inferior orbital margin was found to be 5 02 
cm (fig 1) In the smallest skull the distance was 4 5 cm , and in 



Fig 1 — Shortest orbit, 5 5 cm , with the S cm needle in place , B, longest orbit, 
5 8 cm , with the 5 cm needle in place , C, average orbit, 5 02 cm , with 5 cm and 
3 5 cm needles in place 

the largest, 5 8 cm It was obvious that the usually recommended 
3 5 cm needle could not possibly block the motor nerves as they enter 
the orbit Second, the ciliary ganglion lies at least 4 5 cm from the 
inferior orbital rim Duke-Elder ® placed the ganglion just inside the 
zonule of Zinn, on the lateral side of the optic nerve This is where 

9 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Companj, 1938, vol 1, p 195 
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I found it, from 4 5 to 5 cm back from the inferior orbital margin 
Third, in the ophthalmic and anatomic literature there exists con- 
siderable confusion and lack of detail as to where and how the motor 
and sensory nerves enter the orbit 

In the cadavers I dissected the pattern was constant The fourth 
nerve, to the superior oblique muscle, is definitely outside the muscle 
cone It runs along the upper edge of the ophthalmic branch of the 
trigeminal nerve and enters the superior orbital fissure, together with 
the frontal branch of the fifth cranial nerve, under the periosteum 
It 'can be blocked only accidentally from an injection inside the muscle 
cone The third cranial nerve usually divides into its upper and lower 



Fig 2 — The lateral wall of the cavernous sinus has been reflected, showing 
the nerves as they enter the left superior orbital (sphenoidal) fissure 

branches well back m the cavernous sinus, opposite the ascending curve 
of the carotid artery The upper branch enters the superior orbital 
(sphenoidal) fissure through the lateral edge of the tendon of the superior 
rectus and levator muscles It curves on top of the optic nerve and enters 
the muscle just inside the zonule The lower branch is much larger It 
enters the orbit through the superior orbital fissure just lateral to 
the optic nerve by curving over the tendinous upper edge of the lateral 

10 Duke-Elder,® p 189 Kronfeld, P C The Human Eje in Anatomical 
Transparencies, Chicago, Bausch & Lomb Company, 1943, p 62 Rea, R L 
Neuro-Ophthalmology, St Louis, C V Mosby Company, 1938, pp 39-41 Walsh, 
F B Clinical Neuro-Ophthalmology, Baltimore, Williams & Wilkins Comnanv 
1947, pp 95-127 
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rectus muscle Two distinct heads to this muscle were not observed 
The upper edge forms a horizontal tendinous band, over which the 
lower branch of the third cranial nerve passes This branch curves 
under the optic nerve and divides immediately into the branch to the 
medial rectus muscle and the branch to the inferior rectus and inferior 
oblique muscles The motor root to the ciliary ganglion is short and 
IS given off just after the branch to the medial rectus muscle The 
ciliary ganglion lies on the lower branch of the third cranial nerve, 
just lateral to, and slightly below, the optic nerve The sixth cranial 
nerve lies just below, and slightly lateral to, the lower branch of the 
third cranial nerve as it curves over the tendon of the external rectus 
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Fig 3 — The bone over the optic canal, the superior orbital (sphenoidal) 
fissure and the roof of the orbit have been removed, showing the nerves as they enter 
the periosteum of the orbit 


muscle It runs along the inner surface of the muscle for 1 5 to 2 cm 
before entering the latter The nasociliary branch of the fifth cranial 
nerve is the farthest lateral It enters the orbit just lateral to the lower 
branch of the third nerve, passing over the tendon of the external rectus 
muscle This tendon is a constant landmark The sixth cranial nerve, 
the nasociliary nerve and the lower branch of the third cranial nerve were 
always found close together as they passed over this tendon to enter the 
orbit This region, therefore, is the ideal place at which to block these 
nerves The upper branch of the third nerve was considerably higher, 
about 3 mm , and ran along the top of the optic nerve In order to Mode 
this branch from inside the muscle cone, one must place the needle 
slightly higher If this region of the orbit is to be reached, a needle at 
least 5 cm in length must be used 
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In order to deteimine what happened to the solution when it was 
injected this far posteriorly, injections of methylene blue were made m 3 
stillborn fetuses In these fetuses there was no circulation of blood, 
and the dissection was made several hours after the injection The 
dye was obseived to be fairly well retained inside the muscle cone 
and to have come foiward, staining the sclera as far forward as the 
insertions of the rectus muscles The dye was not found posterior 
to the sphenoidal fissure, but the optic nerve m the orbit was stained 
completely in two injections 

In 1 case studied post mortem, 70 per cent lodopyracet U S P 
(“diodrast”) was injected shortly after death, and roentgenograms were 
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Fig 4 — The periosteum of the orbit has been removed and the zonular 
ligament split just lateral to the tendon of the levator and superior rectus muscles 
These muscles are cut anteriorly and turned back, showing the lower branch of 
the third cranial nerve, the sixth nerve and the nasociliary branch of the trigeminal 
nerve as they cross over the upper edge of the tendon of the external rectus muscle 


taken of the skull (fig 5) The material was found to come well forward 
behind the globe It was retained m the muscle cone, some of the 
material possibly going back into the middle fossa 

It was difficult to set up a standard for the percentage of effectiveness 
of the anesthesia This was estimated only roughly, depending on the 
patient’s reaction when the iiis was picked up The conjunctiva at a 
distance from the limbus was not affected by blocking the nasociliarj 
nerve, it had, therefore, to be anesthetized with local instillation oi 
infiltration 
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Fig 7 — Relation of strength of solution of procaine hydrochloride and method of injection on the motor block 
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inserted through the skin just inside the lower temporal rim of the 
orbit It is then directed toward the apex of the orbit so that it will 
go through Tenon’s capsule midway between the lower edge of the 
external rectus and the lateral edge of the inferior rectus muscle 
Tenon’s capsule can usually be felt, and if the patient has the eye 
rotated upward, the pressure of the needle passing through the fascia will 
pull the eye down A quick, short thrust when this is seen or 
resistance is felt places the needle inside the muscle cone From here 
the needle is simply “floated” back, with the aim the upper lateral corner 
of the orbit If any obstruction is felt, the direction is changed slightly, 



Fig 8 — ^Relation of motor block to vitreous pressure in 100 cases The 
asterisk indicates loss of vitreous 


either downward or more medially, until the needle can again be 
advanced No force is used at any time aftei Tenon’s capsule has 
been passed The tip of the needle is kept lateral and high, follow- 
ing the lateral wall or the roof of the orbit until the full 5 cm 
IS reached This piocedure is like sliding a pencil into the apex of 
a funnel When the orbital walls or the under surface of the muscle 
IS touched, the patient may feel a deep, sharp pain When the deepest 
point has been reached, 0 5 cc is injected With the needle still in 
place, the patient is now asked to move the eyes up and down, right 
and left, and the movements of the eye and lid are observed If there 
is a slight ptosis, or if the eye does not move upward as well as the other 
eye, one can be quite sure that the superior branch of the oculomotor 
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nerve has been blocked If, after a minute or two the superior rectus 
muscle IS still functioning, the second 0 5 cc of the solution is injected 
in the same place The needle is now withdrawn slightly, 3 to 5 mm , 
the tip lowered about 4 mm and the needle again pushed gently back 
to the full 5 cm This should put the tip of the needle just below the 
optic nerve, in the region of the lower branch of the oculomotor 
nerve, the nasociliary branch and the sixth nerve The second 1 cc 
can now be injected, with a good chance of blocking all three of these 
nerves The last cubic centimeter may be divided into two parts, the 
last 0 5 cc being placed slightly lower still, or slightly more lateral if 
the lateral rectus muscle is still functioning 

I have called this method the “floating” technic, since at no time is any 
force used The plunger of the syringe should be withdrawn slightly 
before injection each time that the position of the needle tip has been 
changed If the needle cannot be floated in the full 5 cm , it should not 
be forced The one venous hemorrhage I have had was caused by trying 
to force the needle in too deep I could feel it perforate something, 
most probably the inferior orbital vein My partner had one orbital 
hemorrhage, and I have had a second one recently 

There is, undoubtedly, slightly more chance of producing hemorrhage 
in the orbit with this deep multiple injection, but such a complication 
means merely postponing the operation A massive loss of vitreous 
usually means the loss of the eye I have not seen a massive loss of 
vitreous since using this deep orbital technic, in spite of the fact that 
the motor block was good in only 75 per cent of the cases A poor 
motor block and a strong protective reflex have not yet come together 
in the same patient 

The optic nerve could be injured with a 5 cm needle, as pointed out 
by Lowenstem and Duverger I have not seen any clinical evidence 
of such injury in my cases Vision and visual fields for finger motion 
were always as good as the state of the eye permitted The nerve 
sheath appears to protect the optic nerve from the procaine, bathing 
It Enough force actually to puncture the nerve is never used 

No local toxic effect in the orbit was seen when 2 per cent procaine 
hydrochloride was used With either intracaine hydrochloride {ft- 
diethylaminoethyl-p-ethoxybenzoate hydrochloride) or 4 per cent pro- 
caine hydrochloride, I observed some orbital leaction in a few cases 
Occasionally there is slight immediate engorgement of the conjunctival 
vessels This may be due to pressure on the venous channels in the 
posterior orbit I am not sure about this, since it was seen only a 

12 Lowenstem, A Ueber regionaire Anesthesia m der Orbita, Klin Monatsbl 
f Augenh 46 592-607, 1908 

13 Duverger, C L’anesthesia locale en ophthalmologie, Pans, Masson & Cie, 
1920 
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few times and caused no trouble during the operation In a patient 
given an injection preparatory to operation for acute glaucoma, there 
developed geneiahzed tremors with rapid pulse and respiration, lasting 
about three minutes In this case the procaine may have been injected 
into a venous sinus 

The advantage of being able to operate on an eye which cannot be 
moved by the patient and which is insensitive to pain is so great that 
these possible dangers are overshadowed In cataract surgery, the 
reduction m the vitreous pressure reduces the loss of vitreous to a 
minimum The lowering of intraocular tension has been pointed out 
as an objectionable feature of fetrobulbar anesthesia when used m 
cataract surgery Atkinson and others expressed the belief that this 
softening of the globe makes the extraction more difficult In my 
opinion this feature is highly desirable If the eye is soft, the surgeon 
can always increase the posterior segment pressure merely by using more 
pressure He can control this pressure If, however, the vitreous 
pressure is positive, the surgeon is at the mercy of the patient, who is 
m no position to do anything about it In glaucoma surgery, the lowered 
tension at the time of the operation is certainly a factor of safety woith 
having This type of anesthesia and motor block makes painless enu- 
cleation of even the most inflamed eye The muscles may be pulled 
or stretched without pain The muscles do not retract, making it 
easier to suture them around an ordinary implant or one of the Cutler 
type For the same reason, operations for strabismus may be done 
without pain A better estimation of the amount of fibrosis is possible 
when the muscle is completely relaxed In operations for retinal 
detachment, relaxation of the muscles makes it much easier to work 
around and under them It is seldom necessary to detach a muscle, and 
the operation is really painless The blocking of any afferent pain 
stimulus or axon reflex, is, I believe, an important factoi in producing 
less postoperative reaction 

CONCLUSIONS 

An attempt has been made to extend the usefulness of retrobulbar 
anesthesia by producing a motor block of the extraocular muscles The 
use of a 5 cm needle “floated” into the apex of the orbit from below 
and laterally has not proved dangerous I have experienced orbital 
hemorrhage in only 2 cases, and this caused no damage to the eye 

Using 2 cc of 2 or 4 per cent procaine hydrochloride, with 0 4 cc 
of epinephrine hydrochloride to the ounce (29 cc )' I was able to 
produce a better than 60 per cent motoi block m 74 per cent of 158 
cases 

14 Atkinson, W S Local Anesthesia in Ophthalmology, Arch Oohth 
777-808 (Dec ) 1943 ^ 


30 



16 


ARCHIVES OF OPHTHALMOLOGY 


The posterior segment, or vitreous, pressure was found to be con- 
siderably lower when this motor block was good 

Of 100 cases of intracapsular cataract extraction, vitreous was lost 
in only 1, in which the motor block was good, and in 2 others, in which 
the motor block was 20 per cent or less, a percentage loss of 3 
1620 Medical Arts Building (2) 

ABSTRACT OF DISCUSSION 

Dr Garrett L Sullivan, Boston In my experience with military 
and avilian surgery, I have found two factors of importance in achieving 
effective local anesthesia and akinesia The .first is adequate pre- 
operative medication A calm, relaxed patient may spell the difference 
between success and failure, especially in cataract surgery 

The second important consideration is that the surgeon be patient 
and allow time for full effect of the anesthetic to develop The first 
sensation of pain is sufficient stimulus to set the patient in a state of 
apprehensive anticipation of more to come The surgeon who can 
bide his time for at least ten minutes after injection will usually be 
rewarded with more efficient anesthesia and akinesia 

As measured by Dr Gifford’s standard, I have observed 90 
per cent motor block following the retrobulbar injection of 1 cc of 4 
per cent procaine hydrochloride, using a 3 5 cm needle This suggests 
that as good an effect can be obtained with a needle 1 5 cm shorter 
than 'that recommended by Dr Gifford I should like to ask whether 
he can tell us what happens to the solution of the retrobulbar injection 
within the muscle cone when a 3 5 cm needle is used ^ Is it not 
reasonable to assume that, given time, the procaine will find its way to 
the apex of the muscle cone^ His percentage effectiveness of motor 
block following deep orbital injection is good I suggest that a com- 
parative study be made of his results and those of retrobulbar injection 
when a 3 5 cm needle is used 

The danger of orbital hemorrhage with deep orbital injection seems 
to be greater, since the point of the needle would be in an area where 
vessels are larger and more fixed in position The possibility of 
injecting the local anesthetic into the circulating blood would, likewise, 
be greater I have seen orbital hemorrhages result from retrobulbar 
injection in 2 cases, like Dr Gifford, I found that they caused simply 
postponement of the operation The “floating” technic descnbed by 
Dr 'Gifford has apparently been safe in his hands He has stated 
that there is little, if any, danger of penetrating the sheath of the optic 
nerve Has he tried to inject the optic nerve of cadavers ? One wonders 
how much pressure is required to penetrate the sheath of the optic nerve 
Because of the possibility of retrobulbar hemorrhage, some surgeons 
elect to inject procaine under the four rectus muscles There is 
undoubted merit in this procedure, theoretically, it should yield an 
80 per cent motor block, as well as effective anesthesia 

As pointed out by Dr Gifford, the tonicity of the extraocular 
muscles plays a significant role in loss of vitreous, and his statistics 
demonstrate that the more effective the motor block, the lower the 
incidence of this complication However, it should be emphasized that 
the tonus of the extraocular muscles is by no means the sole cause of 
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loss of vitieous Inadvertent pressure on the speculum by the surgeon 
or his assistant may cause rupture of the hyaloid membrane and resultant 
escape of vitreous More commonly, inadequate akinesia of the orbi- 
cularis ocuh provides an opportunity for the patient to squeeze, his 
lids, pressing the speculum on the globe and ultimately causing rupture 
of the hyaloid membrane 

Dr Gifford has proposed a concept of vitreous pressure, suggesting 
as a factor an inherent pressure within the vitreous body Such a 
concept may be applied to certain types of glaucoma m which there 
is an actual increase in the volume of the vitreous In non- 
glaucomatous cataractous eyes, however, it seems that the cause 
of escape of vitreous from the eye always lies in pressure on the 
scleral covering It may be that basically his concept is consistent with 
this idea, if this is so, the term vitreous pressure may not be most 
appropriate 

At the Massachusetts Eye and Ear Infirmary, 4 per cent procaine 
hydrochloride has been used for several years in all operations on the 
eye The chief value of this strong solution probably lies in the fact 
that more rapid anesthesia and akinesia can be obtained with a smaller 
amount of the anesthetic The 2 per cent solution would undoubtedly 
be equally as effective if sufficient time were allowed for it to act 
Although it IS generally recognized that systemic toxicity may result from 
the use of procaine, I know of no occurrence during these years of either 
local or general toxicity, and I question Dr Gifford’s reference to the 
local toxic effects of the 4 per cent solution It is quite likely that 
pressure caused the venous engorgement observed 

Some surgeons believe that the lowered intraocular pressure resulting 
from retrobulbar anesthesia is undesirable, especially in cataract oper- 
ations I agree with Dr Gifford that the advantages of lowered pressure 
outweigh the objectionable features Extraction of the cataract may take 
somewhat longer, but patience and perseverance will usually result 
in an uncomplicated removal of the lens I cannot, however, agree 
with his statement that the surgeon is able to control the pressure at 
will Such a statement presupposes knowledge of how much pressure 
the hyaloid membrane will tolerate Obviously, the surgeon can exert 
only that amount of pressure which his own judgment and experience 
dictate to be safe The result in the individual case will prove his 
judgment to have been correct or incorrect 

Dr Edward Burch, St Paul Despite the objection of a few 
ophthalmic surgeons to the employment of retrobulbar injection of 
local anesthetic agents, principally procaine, it is clearly the consensus 
that such a procedure as a routine preoperative measure constitutes 
one of the most worth while advances in local anesthesia of the eye 
in recent years This is believed to be particularly true with respect 
to the extraction of cataractous lenses, the surgical relief of increased 
mtiaocular tension and the repair of retinal detachments 

Any innovation or new technic in the injection of local anesthetics 
into the muscle cone therefore deserves careful consideration The 
widespread acceptance of any new method, such as the one which Dr 
Gifford has outlined, will largely depend on four factors (1) whethei 
it IS a safe procedure, (2) whether it is effective, (3) whether it can 
be executed without undue difficulty and (4) whether it confers distinct 
advantages over procedures now in vogue 
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What elements of hazard may be recognized m deep oibital injection? 
The danger of introducing pathogenic bacteria into the orbit, of course, 
must be mentioned, but if the principles of asepsis are observed the risk 
on this score is remote Furthermore, if infection should become estab- 
lished, highly potent chemotherapeutic and antibiotic agents are readily 
available The danger of infection cannot, therefore, be regarded as a 
serious objection Of greater significance is the possibility of inflicting 
damage with the needle on impoitant structures, particularly the optic 
nerve and the blood vessels behind the eye Although the orbital segment 
of the optic nerve is invested with a tough dural covering, it is theoreti- 
cally possible, as Dr Gifford has shown in his anatomic studies, for 
the 5 cm needle to impinge on the nerve Unquestionably, penetration 
of the nerve sheath would result in a grave complication, which cannot 
be lightly disregarded Hemorrhage behind the eye is another risk which 
accompanies any deep orbital injection In Dr Gifford’s series, 1 case 
of such a hemorrhage was encountered, while it occurred in another 
case during an injection performed by Ins associate During the past 
fifteen yeais I have seen but 2 retrobulbar hemorrhages when Atkinson’s 
technic of injection of the muscle cone with a 3 5 cm needle was 
employed Hemorrhage following orbital injection is not ordinarily 
a serious matter and requires merely the postponement of operation 
for a few days The possibility that the tip of the needle will break 
off because of a violent movement of the patient comes to mind If 
new stainless steel needles of good quality are used, the patient has 
received adequate preoperative sedation and the use of force in intro- 
ducing the needle is sedulously avoided, as Dr Gifford has counseled, 
the danger of this complication is remote 

In addition to the hazards involved, one should consider the reaction 
of the patient to the pain and discomfort entailed by the injection If 
the needle is introduced into the orbit through a previously prepared 
intradermal wheal, no appreciable pain is experienced by the patient 
as the needle pierces the skin It is my impression, however, that, once 
the needle traverses the orbital fascia and penetrates deep into the orbit, 
greater pain is elicited with a long, 5 cm , needle than when the 
conventional muscle cone injection with the shorter, 3 5 cm , needle is 
used At least such has been the case in my admittedly brief experience 
Perhaps with greater practice, it will be possible to effect the deep 
injection with less discomfort to the patient 

Dr Gifford’s data are ample evidence that his technic will produce 
motor block and decreased posterior segment pressure m a satisfactorily 
high percentage of cases In the few cases in which I have employed 
Dr Gifford’s technic I have found that the eye wis in excellent position 
for operation after the injection and that the decrease in vitreous pressure 
was gratifying It might be of interest to undertake a comparative study 
of the results of Dr Gifford’s technic and those of conventional muscle 
cone injection, employing the criterion for muscle block which he 
suggested I should like to inquire whether Dr Gifford has made 
any such comparison of the two procedures 

With regard to the negative pressure which follows section of the 
globe when retrobulbar injections have been made, one point deserves 
comment ‘Occasionally, if the negative pressure is pronounced, and 
an attempt at intracapsular extraction is unsuccessful, owing to rupture 
of the capsule, some difficulty in expressing the lens may be encountered 
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I wonder whether Dr Gifford would be willing to express an opinion 
as to whether the hypotony produced by his technic is more profound 
than that with the conventional injection, especially if greater amounts 
of procaine-epmephrme solution are used Ophthalmic surgeons who 
perform the extracapsular operation routinely might find the more 
extieme degiees of decreased pressure a source of embarrassment if 
this is the case 

I am of the opinion that if the operator possesses a sound knowl- 
edge of the anatomy of the orbit and is accustomed to making retro- 
bulbar injections, no undue difficulty will be experienced and the technic 
can be successfully mastered 

Dr Gifford’s method of deep orbital injection involves slightly 
gi eater risk than the orthodox injection of the muscle cone, but, on 
the basis of the evidence he has presented, produces a more effective 
motor block and results in a higher incidence of normal or negative 
vitreous pressure than does the oldei technic It probably entails 
somewhat greater discomfort to the patient in its execution and is 
slightly more difficult to carry out pioperly Its greater effectiveness, 
however, particularly in cataract surgery, is distinctly a point in its 
favor 

Dr Furman Dorman, Seattle Owing to rules of the Section 
regulating the time allowed for presentations. Dr Gifford was unable to 
include in his paper some of his points for later discussion or to give his 
motion picture I should like to have my own discussion time devoted 
to the presentation of the motion pictuie 

Dr Everett L Goar, Houston, Texas No one has mentioned the 
fact that if a retrobulbar injection is properly made orbital hemorrhage 
will not occur It is necessary continuously to inject the solution ahead 
of the needle tip as it passes through orbital tissue I have made hundreds 
of such injections and since adopting that method have never had a 
hemorrhage However, I have never used a needle longer than 3 5 cm 

Dr Harold Gifford Jr, Omaha I have piesented this paper with 
misgivings, for I Imow that this procedure is a little more dangerous 
than the older ones Undoubtedly, there is more danger of orbital 
hemorrhage with the longer needle , however, I had used a 3 5 cm 
needle for years and could never get much, if any, motor paralysis With 
the 5 cm needle we have been trying to produce akinesia and anesthesia 
and avoid loss of vitreous We are getting closer to our goal, we are 
not there yet, but I know that we have prevented loss of vitreous in 
many cases In fact, only 3 cases m 100 is not a bad showing 

(A short motion picture was shown to demonstrate the technic of 
deep orbital injection ) 

The reasons for failure are twofold Some orbits are too long, 
one cannot get back far enough In persons with fat faces and fatty 
tissue in the orbits, the procaine does not have the effect that it has in 
thin people I am sure the reason has something to do with the con- 
sistency of the fat m the orbit I believe that if the surgeon will use 
this method he will be much happier m doing cataract extractions It 
gives one a wonderful feeling of relaxation to know that the eye will 
stay where it is and that vitreous is not going to be squeezed out 



RESPONSES TO THE ISHIHARA TEST FOR 
COLOR PERCEPTION 


J B NOLASCO, MD 
MANILA, PHILIPPINES 

AND 

DEOGRACIAS RODIL, MD 
CHAMPAIGN, ILL 

OEVERAL tests have been devised to detect abnormalities of coloi 
perception The easiest, and the most convenient for mass exami- 
nation, are those using the pseudoisochromatic plates, of which the Ishi- 
hara test is one Owing to the ease with which it can be made, this 
test has been used frequently to determine the incidence of defective 
color vision in various groups of people We are not aware of any such 
study having been made among Filipinos 

METHOD AND MATERIAL 

This Study was conducted on students seeking admission to the Universiti 
of the Philippines In order to a\oid their faking results, it was made clear that 
the results of the test would have nothing to do with their admission to the uni- 
\ersitj The 16 plate edition of the Ishihara test book, printed in Tokyo, Japan, 
m 1932, w'as used The plates were numbered consecutively from 1 to 13 (the 
last 3 plates, for illiterates, were not used) and w'ere placed about 60 inches 
(ISO cm ) from the subject in an open hall w'ltli indirect sunlight The subject 
was asked to w'rite down the digit he ■^aw’ in each plate witli his two eyes Those 
w'ho hesitated, who read w'lth difficulty^ or who misread or otherwise saw digits 
other than those supposed to be seen by persons with normal color perception 
were retested at a distance of 30 inches (90 cm ) The subjects reexamined were 
often asked to trace the figures thev claimed to have seen A response other than 
that stated for normal persons in the key for each plate was considered an error 
or a miss 

RESULTS 

A total of 959 male and 977 female subjects were tested The 
distribution of the subjects according to total errors scored and the 
plates on which the errors w ere made are shown m tables 1 and 2 Of 
the male subjects, 43 2 per cent made perfect scores, that is, without 
a single miss An equally large number made 2 mistakes, mostly on 
plates 10 and 11 It was surprising how large was this group of sub- 
jects wdio saw, though wnth difficult)^ the hidden figures in these plates 
alone without failing on the other plates The hidden digits are visible 

From the Umversit\ of the Philippines College of Medicine 


20 



NOLASCO-RODIL—TEST FOR COLOR PERCBPTIO'N 


21 


to noimal persons ^ more frequently under daylight than under tungsten 
illumination” Deuteianopic and deuteranomalous subjects aie less 
likely to see the hidden figures under tungsten light than under average 
daylight Our illumination probably had a coloi temperature between 
that of average daylight and that of tungsten light We wonder whether 
the type of illumination we used, fading of the plates or persistence 
of the subjects in looking for the hidden figures was partly responsible 
for the large number of subjects discerning* the digits It is interesting 
to note, however, that all subjects who scored 2 errors or more saw 

Table 1 — Dtshibnhon of Male Subjects Accoidmg to Edois Made 
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Male subjects who mis 
read each plate (ex 
pressed m percentage 
of total no of male 
subjects who made 
mlstates) 

Male subjects who mis- 
read each plate (ex- 
pressed m percentage 
of total no of male 
subjects) 


63 66 72 87 64 


6 ^ 


77 77 95 7 93 7 66 69 


3 5 3 0 4 1 4 8 3 7 3 9 4 4 4 4 54 3 63 2 3 8 3 3 


the hidden digits in either oi both plates Judging from the percentage 
of the subjects who failed on plates 10 and 11, it would seem that 
these plates might give misleading values regarding the incidence 
of persons with defective color vision We are in agreement with 
the statement of Hardy, Rand and Rittler ^ that this senes of plates is the 

1 Collins, M Tests in Common Use for the Diagnosis of Colour Defect, 
Nature, London 140 569, 1937 

2 Hardy, L H , Rand, G, and Rittler, M C Effect of Quality of Illumi- 
nation on Results of the Ishihara Test, Arch Ophth 36 685 (Dec ) 1946 

0 Hardy, L H , Rand, G, and Rittler, M C Tests for Detection and 
Analysis of Color Blindness II Comparison of Editions of the Ishihara Test 
Arch Ophth 35*109 (Feb) 1946 
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least satisfactor}^ in the Ishihara test because a considerable numbei of 
peisons having noimal color vision see the hidden digit, thus failing 
the plate 

Disiegaiding, therefore, the results in plates 10 and 11 and using 
Miles’s criteiion ^ for designating a subject as having defective color 
vision (that is, a subject has defective color vision when he makes 2 or 
more out of a possible 10 errois), we obtain 4 3 per cent as our incidence 
of defective color vision On the basis of Hardy, Rand and Rittler’s 
observations that no subject with low normal color vision scores less 
than 75 pei cent,® or makes 4 or more errors out of a possible 12, we 
computed and obtained the same incidence of defective color vision. 

Table 2 — Distubution of Female Subjects Accoiding to Errors Made 
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(b) X 100 
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Total 977 100 0 

Female subjects who 
misread each plate 
(expressed in percent 
age of total no of 
females who made 

mistakes) 0 5 0 2 0 5 3 4 0 2 0 2 0 5 0 7 94 0 84 4 0 5 0 2 

Female subjets who 
misread each plate 
(expressed in percent 
age of total no of 

femille subjects) 0 2 0 1 02 1 6 0 1 0 1 0 2 0 3 42 1 37 8 0 2 01 


namety 4 3 per cent This is close to the 4 1 per cent of male subjects 
who failed in plate 4, the plate considered by the latter group of workers 
as ideal for screening persons with defective color vision Inasmuch 
as the lighting used in the present study probably did not reach the 
color temperatuie of average daylight, as advocated for use in this test,® 
some persons with deficient color vision must have escaped detection 

4 Miles, W One Hundred Cases of Color Blindness Detected with the 
Ishihara Test, J Gen Psychol 2 S35, 1929 

5 Hardv, L H , Rand, G, and Rittler, C Tests for Detection and 
Analysis of Color Blindness I An Evaluation of the Ishihara Test, Arch Ophth 
34 29S (Oct ) 1945 

6 Hard\ , L H , Rand, G , and Rittler, M C The Ishihara Test as a 
Means of Detecting and Anahzing Defective Color Vision, J Gen Psychol 3G 
79, 1947, footnotes 2 and 5 
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Consequently, the values cited are probably lower than those which 
would be obtained if average daylight illumination had been used 
Comparing our data with similar studies on other racial groups,^ we 
find that the incidence of defective color vision among Filipinos is less 
than that among unselected white persons or Chinese, but is higher than 
that among Mexicans, full-blooded Indians and American Negroes 
Of the 36 subjects who made mistakes m plates 12 and/oi 13, only 
17 were “classified” by the “hit and miss” criterion of Hardy, Rand 
and Rittler All the 17 read coriectly only the first digit of either oi 
both of these plates, missing or not seeing the red-puiple digits Of 
the 17, 7 were “classified” by plate 12, 1 by plate 13 and 9 by plates 
12 and 13 The classification of these subjects as deuteranomalous oi 
deuteranopic must be made with caution, however, in view of the uncer- 
tainty about the color temperature of our illumination 

Of female subjects, only 0 3 per cent had defective color vision (by 
Miles’s criterion), or 0 2 per cent by the criterion of Hardy, Rand and 
Rittler Plate 4, in table 2, gave an incidence of 0 2 pei cent 

SUMMARY 

Approximately 2,000 male and female subjects were tested with the 
Ishihaia color plates Tables are presented showing the percentage of 
subjects failing on each individual plate and grouping them according 
to the total number of errors made 

The incidence of male subjects with defective color vision as deter- 
mined by Miles’s criterion, or by Hardy, Rand and Rittler’s ciiterion, 
which was 4 3 per cent, was almost the same as the incidence of sub- 
jects who failed in plate 4, which was 4 1 pei cent For female sub- 
jects the two criteria gave 0 3 and 0 2 per cent, i espectively, while plate 
4 gave an incidence of 0 2 per cent 

A large number of subjects saw the hidden digits in plates 10 and 11 
without misleading other plates Many in this group probably have 
normal color vision 

In view of what has been found regarding the effect of different 
types of illumination on the lesults of the Ishihara test, the values 
leported here are probably lower than those which would be obtained 
if “average daylight” illumination had been used 

University of the Philippines, Manila (Dr Nolasco) 

512 East Daniel Street, Champaign, III (Dr Rodil) 

7 Clements, F Comparative Racial Differences in Color Blindness, Science 
72 203, 1930 Garth, T R Incidence of Color Blindness Among Races, ibid 
77 333, 1933 Shuej', A Incidence of Color Blindness Among Jewish Alales, 
ibid 84 228, 1936 Kilborn, L G , and Beh, Y T The Incidence of Color- 
Blindness Among Chinese, ibid 79 34, 1934 Crooks, IC B M On the Incidence 
of Color-Blindness Among Negroes, ibid 80 269, 1934 



INTERSTITIAL KERATITIS AND VESTIBULOAUDITORY 
, SYMPTOMS FOLLOWING VACCINATION 


EMANUEL ROSEN, MD 

NEWARK, N J 

^ I ''HE lepoit by Cogan^ of the syndrome of nonsyphihtic interstitial 
keiatitis and vestibuloauditory symptoms, in which the matter of 
etiology was peimitted to remain unsolved, has stimulated interest in this 
subject Because of the ranty of diagnosis of this syndrome and 
because of a suggested etiologic factor in the case to be reported, this 
paper is submitted as an introductory study of postvaccmial encephalitis 

REPORT OF A CASE 

A. man aged 30, who had served in the armed forces for slightl> over four 
years, had onset of the acute episode of his illness on March 13, 1945, one hour 
after the noonday meal, which consisted of pork, vegetables, bread, butter, coffee 
and canned fruit The initial symptom was nausea, which was followed shortl> 
by retching and then by vomiting of projectile character After the vomiting had 
ceased the patient noticed a persistent dull nuchal ache w'hich did not keep him 
from his wmrk, although it remained unchanged throughout the rest of the after- 
noon There was no chill, dizziness or fever at this time The patient slept well 
that night, but on his awakening the next morning he was aware of a rather severe 
dizziness, in which the bed seemed to turn about in circles The dizziness vanished 
sufficiently in a few' hours so that he was able to report to work at the usual time 
Again, after the noonday meal, w Inch he ate sparingly the symptoms of the previous 
daj recurred, together with an oppressive tightness about the neck The acute 
dizziness recurred, and the patient returned to his quarters, where he spent a quiet 
and comfortable mght On the second day there w as no recurrence of the headache 
On arising on March 15, the patient w'as still acutely dizzy and somewhat faint He 
was admitted via ambulance to the hospital, where, after a mild bout of retching, 
the onlj' obvious symptom during the first week was persistence of the dizziness 
which was more pronounced when the patient was erect At no time was there 
any abnormality of temperature His past history indicated that he had had several 
virus diseases, all of them mild He had had sev'eral mild attacks of herpes labialis 
Mumps, measles, scarlet fever and chickenpox had been contracted, all without any 
serious sequelae He had never been hospitalized and had never been ill longer 
than three dajs He had been told that he had mild sinusitis, and during the past 
three montlis he had had a cold and cough "on and off ” No history of sensitivity 
to plants or to serums was forthcoming, the patient had had many “shots” during 
his military career, but none had been followed by disturbing symptoms , in fact, he 
seemed to suffer less local reaction after an injection than any of his companions 

1 Cogan, D Sjndrome of Nonsyphihtic Interstitial Keratitis and Vestibulo- 
auditorj Symptoms, Arch Ophth 33 144 (Feb ) 1945 
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On March 6 the patient received vaccinia virus and was given a stimulating dose of 
typhoid and paratyphoid vaccine U S P There was no systemic or local reaction 
to the vaccination or to the injection of typhoid vaccine, and the incident had been 
forgotten completely 

On his admission, the results of physical examination were reported to be 
entirely normal The temperature w'as 98 F, the blood pressure 114 systolic and 
86 diastolic, and the pulse rate 86 per minute There were no positive neurologic 
signs and no physical findings of significance other than the acute vertigo The 
urine was normal A blood count performed on tbe day of admission show'ed a 
leukocytic count of 11,700, of which 72 per cent w'ere polymorphonuclear cells and 
28 per cent were reported as “lymphocytes ” Several subsequent blood counts were 
performed, with a variation of 8,000 to 15,000 leukocytes and maintenance of the 
previous percentages for the differential count The reactions to routine tests for 
syphilis, brucellosis and tularemia were reported as negative No studies of the 
spinal fluid were made until ten days after the onset of the illness, at which time 
the following report was obtained pressure normal, cell count 0, colloidal gold 
curve 00000, globulin not increased, total protein 22 mg per hundred cubic 
centimeters, Wassermann reaction negative 

Roentgenograms of both the skull and the chest w'ere reported as showing 
nothing abnormal Because of the persistence of the vertigo without associated 
symptoms, otologic and neuropsychiatric consultation was sought The neuro- 
psychiatric consultation, held one week after the patient’s admission, is recorded 
in Its entirety because it prevents many interesting side lights 

"The neurologic status was normal There was no nystagmus or ataxia No 
abnormal reflexes were elicited The cranial nerves were normal The fundi 
were normal The history and physical signs did not indicate an expanding intra- 
cranial lesion The patient had been married about four years , no children had 
been born He was a lawyer by formal training and had been a member of the 
bar in his home state for several years After his induction into the Army, in 
February 1941, he took basic training and on its completion w'as assigned by reason 
of his previous training, to a legal type of work in division headquarters 

“After several months at this type of work, he applied for officers’ candidate 
school, from which he was eliminated after eleven w'eeks because of ‘lack of leader- 
ship in combat ’ He was given the opportunity of remaining as an enlisted man 
at the same camp headquarters, W'here he continued to w'ork in several capacities 
requiring legal training, and eventually he w'as given his present rank of warrant 
officer On returning from officially granted leave on Feb 25, 1945, he learned 
that he had been relieved of his assignment and had been placed on an available 
list of men expecting orders for duty elsewhere, possibly overseas 

“For the previous three months he had been feeling generally w'eak, tired and 
exhausted He had always been of a passive personality He maintained a definite 
feeling of inadequacy because there had been no children in his marriage His legal 
ambitions were of a passive type, and he admitted that he never pictured himself 
as a successful ‘trial’ lawyer While at officers’ candidate school, he found tlie 
physical program difficult to carrj through, and on many occasions he was forced 
to ‘fall out’ 

“The patient appeared to be a passive, neurasthenic person In the service he 
failed to gain a commission because of lack of physical performance and leadership 
of men in combat tjpe of duty After this failure he was given a form of work 
which was technicall> and psychologically acceptable to him As a result of his 
vvoik, he gained a warrant officer’s status, which to him w-as very gratifving 
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“While on leave, he was relieved of his command, without previously being 
informed, and placed on an ‘available’ list Consciously, he took this in a normal 
manner and reacted with, ‘Well, a soldier is never put’ Psychologically, however, 
he felt that it was a serious failure on his part With this news there was the 
threat of combat duty and separation from his wife, on whom he depended a great 
deal emotionally He reacted to the situation in the only manner of which he was 
capable, an acute episode of hystena His neurasthenic features had existed for 
many years and manifested themselves early in his military career The diagnosis 
was psychoneurosis and neurasthenia ’’ 

Otolaryngologic consultations and studies were of indeterminate value The 
patient’s history revealed that two years earlier he had had an episode of buzzing 
in his ears following a period of diving This buzzing had lasted only two days 
As far as the patient could tell, the condition had entirely disappeared One week 
after the onset of the acute vertigo the patient complained of auditory disturbances 
of transient character He described these as of two distinct tsTies One was of 
the “cockleshell variety” , the other resembled the hum of an “undialed telephone ’ 
The otologist reported the results of his audiometnc and labyrinthine studies as 
being unreliable, transitory, indeterminate and contrary to expectation Three 
separate cold water tests were performed m the first two weeks, and in each the 
patient did not respond normally Cutaneous douching for two minutes failed to 
bring on any of the normal signs of an active labyrinth, such as nystagmus, nausea, 
vomiting, vertigo or past pointing 

From the appearance of the audiogram, the deafness was regarded as a mixed, 
rather than a plain, type of nerve deafness 

During the patient’s first week of hospitalization the only symptom from which 
he suffered was vertigo This dizziness appeared to be improving at the end of 
two weeks During the second week the transient auditory symptoms appeared 
Ocular manifestations made their initial appearance about the first of April, being 
mild at the onset The right eye was first involved There was no pain or secre- 
tion There were mild conjunctival injection and a slight sensitivity to light 
After the instillation of a mild astringent (zinc sulfate, 0 25 per cent), the eye 
appeared to improv'e and remained comfortable for about ten days, at which time 
there was a recurrence of similar, but severer, symptoms Examination at this 
time disclosed a very mild aqueous flare, increased thickening of the cornea, with 
several folds in Descemet’s membrane, and many “craters” in the zone of specular 
reflection Several small foci of increased corneal opacification were located in 
the stroma At v'arious places the limbal vessels were beginning to push into the 
corneal substance superficially Under tieatment with local instillation of atropine 
and intravenous administration of typhoid vaccine (a series of seven injections was 
given), the right eye gradually cleared within three weeks, but by this time a 
similar condition w^as developing in the left eye Attacks continued to shift from 
one eje to the other, each lasting about one week and each clearing completely 
and leaving no sequela The attacks appeared unrelated to any other systemic 
manifestation During one phase, sulfathiazole was used systemically, without any 
apparent benefit other than to indicate that the patient was sensitive to that drug, 
in a subsequent interval penicillin therapy was instituted, with as unencouraging a 
response Throughout the course of the ophthalmic illness, partly because of 
familiarity with the events leading up to the patient’s hospitalization, together with 
the neuropsj chiatnc diagnosis and the presence of conjunctival secretion even when 
definite keratitis existed, it was difficult not to suspect malingering 
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COMMENT 

In 1904 Aldiich - stated 

The \anolus piocess possesses, m marked degree, the power to awaken latent 
predispositions to nervous disease, as well as to independently disorder function 
and create anatomical alterations in the various nervous structures of the body 

In order to explain this rare syndiome of involvement of the vestib- 
uloauditory nerve associated with interstitial keratitis as a form of 
postvaccmial encephalitis, it is necessaiy to mention some clinical and 
much experimental evidence completely outside the scope and purpose 
of this paper Some of the recently accumulated literature, however, 
selves to illustrate by analogy the mechanism which may have been 
at work in the pioduction of this syndrome The concatenation of 
events necessary to explain the entire pictuie, admittedly, is forged in 
weakness , there is no lack of realization of this fact However, the clear- 
cut natuie, lather than the rarit}^, of the S 3 Midrome offers some com- 
pensation 

Cogan ^ repoi ted 4 cases of mtei stitial keratitis associated with 
vestibuloauditory symptoms In many respects, the present case simu- 
lates those 1 eported by Cogan In Cogan’s cases the cause was unknown 
and the disease had not lun its full course at the time of the report 
The transient and evanescent nature of the interstitial keratitis was 
stressed, but it was impossible to attach etiologic significance to any of 
the charactei istics of the syndrome, although I must confess that when 
I first lead the case reports I felt that there lurked an elusive and 
little understood virus as an etiologic possibilit) Involvement of both 
divisions of the eighth nerve, together with a portion of the fifth nerve, 
and an acute cephalgic onset speak for a thoroughly localized ceiebral 
syndrome Can such a set of circumstances arise after a postvaccmial 
episode, much as in the postvaccmial encephahtides, with limited and 
specific localization of cranial neives, particularly when the cutaneous 
response to the vaccine is entiiely negative^ If so, can a lesponse 
be called forth at the end organs of these cranial neives in a series of 
successive waves, gradually tapering off in its seventy^ 

Cogan, in reporting the “syndrome of nonsyphihtic interstitial 
keratitis associated with vestibuloauditory symptoms,” stated that the 
syndrome had been reported only once previously and the cause was 
unknown, consequently, the purpose of his reporting these cases was 
to stimulate further studies Characteristics of the syndrome is the 
interstitial keratitis, associated with vei tigo, tinnitus and deafness After 
a review' of Cogan’s 4 cases and IMogan and Baumgartner’s ^ case and 
the considei ation of the present case, certain clinical features stand out 

2 Aldrich, C T Am J kl Sc 127 198, 1904 

3 Mogan, R F , and Baumgartner, C T West J Surg 42 628 1934 
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rather prominently (1) repeated negative reactions to the Wasser- 
mann test and allied serologic studies of the patient, as well as of both 
parents, (2) bilaterahty of both ocular and auditory symptoms, 
(3) occurrence m young adults, (4) chronicity, with multiple unpre- 
dictable recurrences, (5) close time relation between onset of ocular 
and of aural symptoms, (6) mildness of ocular symptoms, (7) aggra- 
vation of symptoms by changes in the weather, (8) staking variation 
in symptoms, (9) characteristic yellowish white corneal opacities, tend- 
ing toward vascularization, (10) evidence of intis, as determined by 
cells in the anterior chamber and occasional keratic precipitates, (11) 
leukocytosis and suggestive eosinophilia , (12) bilateral nerve deafness, 
and (13) constant condition of the cornea 

Cogan emphasized the definite difference between the picture of 
syphilitic interstitial keratitis and that of this s 3 mdrome, so that no 
difficulty in differentiation should be encountered However, he could 
draw no conclusion as to the cause of this syndrome Cogan also noted 
that during the year in which these 4 cases were observed he encountered 
only 1 case of active s}'^philitic inteistitial keratitis in his practice 
He cited Sagher * as authority for the statement that 84 per cent 
of patients ivith interstitial keratitis showed a positive serologic reaction 
or some definite stigma of congenital syphilis Cogan expressed the 
opimon that the nonsyphilitic syndrome is commoner than Sagher’s 
percentage incidence would indicate 

Review of the history in each of Cogan’s cases did not suggest 
any etiologic factor similar to that in the present case However, there 
were some unusual features in the past history m his cases 1, 3 and 4 
In his first case, one of the patient’s sisters died at 18 months of age 
during an influenza epidemic The patient had a severe cold three 
months prior to the onset of the syndrome In case 3 the patient had 
an attack of “ptomaine poisoning” just prior to the onset of her illness 
In case 4 the patient had been exposed to lewisite (/S-chlorovinjddichloro- 
arsine) two years earlier, at which time there were temporar}’^ ocular 
symptoms In a highly speculative manner, one may assume that case 
1 represents a host which is unusually susceptible to certain viruses, 
whereas case 4 may be an instance of ocular as well as cranioneural 
pathoclasis, particularly if lewisite may be considered an agent capable 
of producing acute penvascular myelmoclasis of varying degrees, as 
shown by Putnam ° This speculation is further evidence of the pos- 
sibilities and ramifications of the original problem 

4 Sagher, E Zentralbl f d ges Ophth 34 305, 1935 

5 Putnam, T J J Psychiat & Neurol 44 460, 1932, Studies in Multiple 
Sclerosis “Encephalitis” and Sclerotic Plaques Produced bj Venular Obstruction, 
Arch. Neurol & Psychiat 33 929 (May) 1935, Disseminated Encephalomyelitis 
ibid. 41*1087 (June) 1939, Bull New York Acad Med 17 337, 1941 
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The case reported by Mogan and Baumgartner ^ as one of “Meniere’s disease 
complicated by interstitial keratitis” is strikingly similar to the present case The 
disease began as an intis and interstitial keratitis in an apparently healthy man 
aged 26 whose past history and physical evamination were without significance 
There soon appeared periodic episodes of bilateial involvement, with recurrences 
every two weeks, each attack lasting three or four day^s An explosive type of 
Meniere’s disease occurred two months after the ocular onset This was char- 
acterized by nausea, vomiting, vertigo, tinnitus and deafness Both ocular and 
aural attacks were symmetric and regular in frequency The prodromal svmptom 
indicating an ocular attack was a peculiar conjunctival pallor, followed shortly 
by hyperemia, corneal cloudiness and pain Visual acuity was reduced to 20/100 
with each attack The ocular and auial symptoms persisted for four days, with 
many recurrences during the year, at the end of which time ganglionectomy was 
performed There w'as rapid improvement in and almost complete disappearance 
of ophthalmic and otologic symptoms 

The authors stated the belief that, because of the striking lesults 
obtained with ganglionectomy, a disease of the sympathetic nervous 
system should be stiongly considered as an etiologic factor in ISIenieie’s 
disease Histopathologic studies of the resected ganglions revealed 
chromatolysis and crenulation of the ganglion cells The significance 
of these changes was not determined Foreign protein therapy was 
administered in this case notwithstanding the fact that a vasomotor 
storm was suspected, a procedure which apparently is contraindicated 
(Putnam °) 

It has been assumed that m the case lepoited a response to a virus 
vaccine occurred with the help of foreign piotem in the form of typhoid 
and paratyphoid vaccine, by producing a reaction in sensitized nerve 
tissue The possibility that the brain had been sensitized can only 
be assumed, since the patient was undergoing revaccination That such 
an allergic state may be pioduced m nerve tissue has been shown 
experimentally , that a v ery constant incubation period may be shortened, 
especially when theie is no cutaneous “take” has been shown clinically 

The significance of the host m these infections can better be under- 
stood by studying a case described by Gentili ® This author i eported 
on the occurrence of encephalitis in identical twins, the primary com- 
plication in each patient being involvement of the optic nerve The 
initial case of encephalitis occuried m twin A at the age of 2 months 
The chief complication, bilateral blindness, was the result of optic 
neuritis Encephalitis occurred in the second twin at 16 months of age , 
again, the primaiy complication w^as bilateral optic neuritis In each 
case there w^as return of vision to noimal after several wrecks, yet no 
clear concept w^as reached as to the type of encephalitis The pre- 
disposition of these twins to ocular complications particular!} with 
involvement of the visual elements of the brain in a variegated t}pe of 


6 Gentih Lattante 8 286, 1937 
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encephalitis, not only points toward specificity of neural tissue, but 
emphasizes the importance of host over virus in the pathogenic pictuie 

Finley conclusively demonstrated that in acute postvaccinial enceph- 
alitis the most stiikmg pathologic changes occurred in the perivenous 
areas These changes were shown to be an extra-adventitial peri- 
vasculai reaction with secondary progressive glial proliferation and 
demyehnation along the veins for varying distances Strikingly, the large, 
long-couised vessels showed the most involved perivenous reaction, as 
repoi ted by Davidoff , Seegal and Seegal ® It would seem, therefore, 
that the distribution of the perivascular lesions is determined in large 
part by the anatomic relations of the veins of the central nervous sys- 
tem Finley,^ in his series of 16 cases with autopsy, demonstrated in 
aU sections of the pons that the large blood vessels were chiefly involved 
In the pons the most numeious and the largest veins are branches of 
the paramedial vein, lying lateral to the median raphe and passing to the 
basilai vein Studies of photomicrographs of the pons showed the 
peiivenous glial lesions concentrated about the more medially situated 
venous channels The lateral, smaller vessels were hardly involved 
Such a distribution could in a measure explain the peculiar bilaterality 
and the equally peculiar cranial nerve dualism seen in our case 
Lucksch ® noted a perivascular infiltration in the pons m 2 cases with 
autopsy Schindelha and Folger,^® in reporting 4 additional cases of 
postvaccinial encephalitis (in 1 of which autopsy was performed) found 
a similar type of reaction in the pons Greenfield,^^ too, noted the 
remaikable constancy in the distiibution of the lesions m the brain 
stem and basal ganglions in these cases of encephalitis 

I have tiled to shoAv that in the rare syndiome of inteistitial keratitis 
associated with vestibuloauditory symptoms described by Cogan one 
may be dealing with an atypical encephalitis in ivhich the mode of 
extension is centrifugal It is also known that in experimental dendritic 
keratitis there not infrequently occurs a herpetic encephalitis It would 
seem, therefore, that there is some possibility of extension of virus 
along the fifth nerve in either direction Such a possibility is not remote 
in the virus disease of measles, in which the conjunctival and coineal 
nerve endings are eAudently in close relation to the offending virus 

7 Finley, K H Perivenous Changes in Acute Encephalitis Associated with 
Vaccination, Variola and Measles, Arch Neurol & Psvchiat 37 SOS (March) 1937 

8 Davidoff, L H , Seegal, B C, and Seegal, D J Exper Med 55 163, 

1932 

9 Lucksch, F Med Klinik 20 1170, 1924 

10 Schindelha and Folger, cited by Glanzmann, E Schweiz med Wchnschr 
57 14S, 1927 

II Greenfield, J G Brain 52 171, 1929, T Path &. Bact 33 4S3, 1930 
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SUMMARY AND CONCLUSIONS 

A case of interstitial keratitis associated with vestibuloauditory 
symptoms is reported and a possible etiologic factor is suggested 

In a subsequent communication it is hoped to demonstrate the 
relation of this syndrome to postvaccmial encephalitis 

Stress should be placed on the important role the ophthalmologist 
should play m the early detection of postvaccmial encephalitis through 
observation of ocular complications 

692 High Street 



RETINOBLASTOMA (RETINAL GLIOMA) CURED BY 
RADON SEEDS 
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OINCE the cuie or arrest of retinoblastoma by any method of 

treatment is rare, we believe that an}' case in which eithei of 
these results has been obtained should be reported It cannot be 
overemphasized, hoivever, that the method of treatment applied in a 
single case should not necessarih be used as a rigid criterion for 
all cases 

Martin and Reese,^ m an excellent study entitled "Treatment of 
Retinoblastoma Surgically b) Irradiation,” listed the cases of spon- 
taneous cure, therapeutic cure and arrest The same authors “ have 
published additional information on their method of roentgenotherapy 
and the condition of their patients to date Their lesults will stand 
as a monumental contribution to treatment of this malignant disease 
Others ® have reported cases in which treatment with roentgen radi- 

From the Department of Ophthalmologr , Jefferson Medical College Hospital 
Seri ice 2 

Read at a meeting of the College of Phisicians of Philadelphia, Section on 
Ophthalmology, Oct 23, 1947 

1 Martin, H , and Reese, A B Treatment of Retinoblastoma Surgically 
and by Irradiation, Arch Ophth 16 733-761 (Nov ) 1936 

2 (a) Martin, H , and Reese, A B The Treatment of Retinoblastoma 

(Retinal Glioma) by a Combination of Surgery and Radiation, Tr Am Acad 
Ophth 45 70-91 (March-Apnl) 1941 , (i») Treatment of Retinoblastoma (Retinal 
Glioma) Surgically and by Irradiation, Arch Ophth 27 40-72 (Jan ) 1942 , (c) 
Treatment of Bilateral Retinoblastoma Progress Report, ibid 33 429-439 
(June) 1945 (d) Reese, A B Effects of Radiation on the Eye, Am J Ophth 

29 •1160-1162 (Sept) 1946 

3 Smaltino, M Glioma Cured b\ Roentgenotherapy Report of Case, 

Boll d’ocul 15 S51-S68 (May) 1936 (b) Ronstrom, H Glioma Treated with 

Roentgen Rajs Obseriation Through Period of Twelve Years, Acta ophth 
14 361-379, 1936 (c) Bokermap, L Roentgenotherapy of Glioma Report 

of Case, Ztschr f Augenh 91 348-352 (April) 1937 (d) Scheihmg, H 

Roentgenotherapy of Glioma, Klin Monatsbl f Augenh 98 756-762 (June) 
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ation or with radium met with varying degrees of success Excision of 
intracranial extensions of glioma has been combined with enucleation * 
Retinoblastoma has also been treated by direct electrocoagulation, with 
inconstant results ® 

One of us (J W ) described a new method of applying radon 
seeds for ocular disorders ° This method was devised to overcome 
the difficulties that may occasionally be encountered in inserting radon 
seeds directly into the tumor ^ or in applying them, embedded in 
dental stent, to the overlying sclera of the posterior part of the globe 
in cases of retinoblastoma, as desciibed by Stallard Briefly, the method 
consists in the application of a thin, semipliable chromium-plated or 
rhodium-plated silver band applicator containing depressions in the 
distal end into which the required number of radon seeds fit (fig 1) 

1937 (e) Knapp, P Permanent Cure of Glioma by Roentgen Irradiation, 

ibid 99*527 (Oct) 1937, further report on Knapp, P, and Ludin, M Cure 
of Retinal Glioma by Irradiation, ibid 83 279-284 (Aug -Sept ) 1929 (/) 

Weiterschau, J Radiation Treatment of the Retinal Glioma, ibid 102:359-372 
(March) 1939 {g) Bailliart, P , Bellot, A, and Tilli, H Bilateral Glioma 

Treated by Radium Report of Case, Bull Soc d’opht de Pans 51:364-369 
(June) 1939 (/i) Anderson, J R Prognosis and Treatment of Retinoblastoma, 

Ophthalmologica 98 193-200 (Dec ) 1939 (i) Jushaus, R Prognosis of Glioma, 

Klin Monatsbl f Augenh 105*45-54 (July) 1940 (;) Schoenberg, M J Case 

of Bilateral Glioma of Retina, Arch Ophth 48:485, 1919, Case of Bilateral 
Glioma of Retina, Cured in Non-Enucleated Eye by Radium, ibid 56 221-228 
(May) 1927 (k) Sorsby, A , cited by Traquair, H M , in discussion on Hine,3“i 

p 105 (/) Moore, R F , Stallard, H B , and Milner, J G Retinal Gliomata 

Treated by Radon Seeds, Brit J Ophth 15 673-696 (Dec ) 1931 (w) Hine, 

M L. Diseases of the Retina, Tr Ophth Soc U Kingdom 64:99-106, 1944, 
(n) ibid. 57:173-186, 1937 (o) Philps, S Radon Seeds in the Treatment of Gli- 
oma Retinae, ibid 64*107-114, 1944 (/») Joyce, A Glioma of the Retina Cured by 
Radon Seed Implantation, Tr Ophth Soc Australia 4 98, 1944 

4 (a) Jean, G W Discussion, Arch Ophth 51*505, 1922, cited by Ray 

and Mcl^an (b) Ray, B S , and McLean, J M Combined Intracramal 
and Orbital Operation for Retinoblastoma, Arch Ophth 30 437-445 (Oct ) 1943 
(c) Dott, N. J , and Meighan, J Intracranial Resection of the Optic Nerve in 
Glioma Retinae, Am J Ophth 16 59, 1933 (d) Rand, C W Glioma of the 
Retina Report of a Case with Intracranial Extension, Arch Ophth 11*982- 
994 (June) 1934 (e) Shannon, C E G , Jaeger, R , and Forster, F M The 

Combined Intracranial and Orbital Operation for Bilateral Retinoblastoma, Tr 
Am Ophth Soc 62 326-333, 1944 

5 Weve, H J M Electrocoagulation and Use of Diathermy in Ophthal- 
molggy , abstracted, Am J Ophth 18.575 (June) 1935 deRoetth Treatment 
of Bilateral Retinoblastoma, Northwest Med 43:364, 1944 

6 Waldman, J A New Method of Applying Radon Seeds for Ocular 
Disorders, Arch Ophth 23*55-59 (Jan) 1941 

7 Stallard, H B A New Technique for the Application of Radon Seeds to 
the Sclera m the Treatment of Glioma Retinae, Brit J Ophth 22*604 (Oct ) 
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Fig 1 — The applicator for two radon seeds is shown in 1 to 4, inclusive, 
slightly enlarged, the applicator in 4 being enlarged approximately three times, 
and the applicator for four seeds is shown in 5 to ^ 



Fig 2 — A, diagrammatic representation of the applicator with two radon 
seeds being inserted under the conjunctna and Tenon’s capsule B, diagrammatic 
representation of the applicator with two radon seeds in place, “buried” under 
the conjunctiva and Tenon’s capsule and sutured to the sclera C, diagrammatic 
representation of the lateral view of the applicator in place, “buried” under the 
conjunctiva and Tenon’s capsule overl}ing the retinoblastoma and sutured to the 
sclera 
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The length of the band depends on the location of the tumor as 
measuied from a fixed point on the e3^eball (e g, the limbus) in a 
particular meridian This applicator follows the contour of the eye- 
ball (fig 2 A) and is “buried” (fig 2B and C) under Tenon’s 
capsule and the conjunctiva Precautions are taken to avoid injury 
to muscles, vortex veins and other anatomic stiuctures The proximal 



Fig 3 — Anteroposterior and lateral roentgenograms {A, reduced, and B, 
slightly enlarged), showing the applicator in place 

end is sutured to the sclera from the fixed point of reference The 
applicator (fig 3 A and B) with the radon seeds is left in situ for 
the desired length of time Then the appliance is removed with the 
seeds in place by opening the conjunctiva at the proximal end and 
reclosing it Thus, the possible difficulties encountered in suturing 
at the posterioi parts of the eyeball are eliminated The reaction 
caused by the applicator itself is negligible The application of radon 




36 


ARCHIVES OF OPHTHALMOLOGY 


seeds may thus be repeated at such intervals, and m such doses, as 
are deemed necessary for the proper treatment of the tumor 

We are m accord with the conclusions of Martin and Reese that 
the method of treatment for bilateral retinoblastoma should be enucle- 
ation of the more involved eye and fractionated radiation therapy of 
the other, if there is a chance to control the disease and conserve 
vision and if the technical facilities aie available 



Fig 4 — ^Retinoblastoma from the enucleated left eye, X 400, hematoxjlin 
and eosin stain 


REPORT OF CASE 

E C , a white boy aged years, was first seen in the children’s clinic, 
Jefferson Medical College Hospital, on March 20, 1934, at the age of 1 month 
The diagnosis was hypospadias The child had had a normal birth Three other 
children were living and well , there was no familial ocular disease The patient 
was brought to the eye dispensary on Jan 22, 1935, at the age of 10 months, 
because his mother noticed a grayish reflex from the left eye ("cat’s eye reflex’’) 
5he stated that at the age of 2 months she noticed an occasional “turning in’’ of 
the left eye, which was not present at the time of admission This grayish spot 
had increased in size m the last two months There vas no history of injury or of 
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acute infection The e\es had ne\er been led Examination revealed that the 
eyelids, rotation, tension (right eje, 18 mm , left eje, 18 mm [Schi^tz]), con- 
juncti\a and pupillary reactions to light and in conveigcnce were normal AVith 
oblique illumination, a graMsh white reflex was obtained in the left pupil 
Ophthalmoscopic examination was done with the patient under a general anesthesia 
The media and the fundus of the right eye w'ere normal Almost the entire 
posterior segment of the left eye seemed to be filled w'lth a grayish w’hite growth, 
somewhat irregular in contour and studded here and there w'lth tiny blood vessels 
W’hich showed up easily b\ contrast with the wdiite background No other details 
were seen The diagnosis of letinoblastoma was made The patient was seen 
by se\eral members of the staff 

Enucleation of the left eye was performed on January 29 No implant was 
used Roentgenograms of the skull and chest and all the long bones re\ealed no 
evidence of am metastatic change 1 he blood count, serologic tests and urinah sis 
gave normal results The pathologic report was retinoblastoma (fig 4) * 

On March 27, 193v, 50 mg of radium in a small pack was applied for thirtv 
minutes to the region of the left temple 

Suh^cqueut Coufsc — Dec 12, 1935 Right c\c The media and fundus were 
normal I elt e\e The socket was clean 

May 13, 1938 Right eye The external appearance was normal, the pupil 
reacted normalK to light and in convergence Ophthalmoscopic examination with 
the pupil dilated revealed that the media were clear, the disk oval, the color good, 
the cup slightly full and the margins somewhat bluired, no lamina cribrosa was 
seen the vessels were generally normal About 4 5 to 5 disk diameters from the 
nasal margin of the nerve, in the 1 30 o’clock meridian, vv'as a silver gray mass, 
elevated 1 25 D , which was 2 disk diameters long and 0 5 disk diameter wide and 
lay m a fork of the superior nasal vein The mass was roughly triangular, with 
the apex at the vessel Smaller vessels were seen to cross over and he directly 
on the growth There was no evidence of pigmentary disturbance or hemorrhage 
in the involved area (fig 5) The macular area and the rest of the fundus 
appeared normal 

Left eye The socket was clean 

A course of roentgenotherapv for the retinoblastoma of the right eye was 
decided on 

Oct 26, 1938 The sire and height of the tumor were slightly increased Below 
It were two small, dark red areas of retinal hemorrhage, each about 0 25 disk 
diameter in width 

Nov IS, 1938 Vision was 6/9, 1 radon seed (2 5 millicuries), embedded in 
dental stent, was sutured in place on the sclera overlying the growth for 113 75 
milhcurie hours Then one application of 1 radon seed and three applications 
of 2 radon seeds (2 5 millicuries each) were made during the period up to 
November 1939 The retinoblastoma gradually disappeared Pigmentary and 
retinochoroidal changes with beginning irradiation cataract (the latter appearing 
eighteen months after the first treatment) developed during this period 

April 1942 It was thought that three tiny silvery areas with punctate retinal 
hemorrhages in the 11 30 meridian, 2 disk diameters above the nerve, were 
evidences of new growth 

May 1, 1942 Three 2 5 milhcurie radon seeds were applied in this area 

May 10, 1943 Vision was 20/70 in the right eye with correction , the fundus 
was free of growths 

Jan 29, 1944 Vision was 20/100 in the right eye with correction 
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March 15, 1946 Vision was S/60 m the right eye with correction A detailed 
study of the fundus was difficult because of the extensive changes in the lens (irradi- 
ation cataract) The macular area was now extensively spotted with small retinal 
hemorrhages and bright, sharply defined, yellowish white areas with delicately 
pigmented borders, which resembled somewhat part of a macular “star” Exten- 
sive changes were noted in the retina and choroid in the upper central and 
temporal areas Here the choroidal circulation was clearly visible, and brown, 
dusthke pigmentary changes were obser\ed over an extensne mottled area The 
original area of choroidal atrophy in the upper nasal quadrant remained unchanged 





Fig 5 — Diagrammatic representations of the retinoblastoma in the right eje, 
as seen chronologically 

A (Mav 13, 1938), original appearance of the retinoblastoma, B (Sept 28, 
1939), after two applications of radon seeds, C (Nov 27, 1939), after five 
applications of radon seeds, D (No\ ember 1940), after fi\e applications of radon 
seeds, E (April 21, 1942), just before the sixth application of radon seeds, F 
(December 1942), approximately seien months after the sixth application of 
radon seeds, G (March 15, 1946) , H (1947), showing (i) choroidal vessels and 
dusthke brovn pigment, (2) miliarj aneurysms, (2) area resembling circmate 
retinitis, (4) area of choroidal atrophy, (5) silvery bodies and (6) punctate and 
fine linear hemorrhages 
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There was a partial symblepliaron in the upper nasal fornix at the site of the 
previous operations The bulbar conjunclna in this area w'as pigmented, with 
increase in \asculari7ation and a tiin telangiectatic spot, about 1 mm in diameter, 
in the extreme upper temporal foinix Examination wnth the slit lamp revealed 
a few punctate, brown endothelial dots and a small, tonguelike projection of 
TOSCularired conjunctiva 1 mm to the side of the coinca, at 1 o’clock, w’lth slight 
increased capillariU at the upper limbus 1 he aqueous and iris weie normal 
Changes in the lens due to inadiation wcie more ad%anccd than on pic\ious exam- 
ination There had been no pain oi discomfoit in the e\e since the last application of 
radon, in Mav 1942 No rise of intraoLulai tension w'as noted throughout the 
course of treatment 

No\ 4, 1946 The patient went to the Oierbrook School for the Blind and 
was learning Braille Vision was 6/60 in the right eie wnthout correction and 
was not changed with correction, the media and fundus were unchanged, bio- 
microscopic examination reiealed no change since the prciious examinations 

March 10, 1947 External examination rcicaled esscntiallv the same condition 
as before Beginning at the tcmpoial border of the iieric, and extending m a 
comet-shaped area, was a golden yellow’ aica, resembling the lacelike pattern of 
circinate retinitis It stood out in sharp contrast to the darker macular area 
and the rest of the fundus In the niaculai area itself were numerous tiny 
aneurisms and capillarj dilatations iinohing primarily the \enous branches 
Abo\e the macular area, the fundus was somewhat mottled and faded, w'lth some 
absorption of pigment and seeminglv co\ercd with brown, powdery pigmentation 
The old atrophic area in the upper nasal quadrant noted previously was slightly 
ele\ated (’) because of pioliferation of fibrous tissue About IS disk diameteis 
from the nasal border of the nerve were a series of minute capillary dilatations, 
resembling punctate hemorrhages In this cluster were a few faint, w'oolly, 
silver}, dark areas Here and there throughout the fundus some of the veins 
showed sausage-like constrictions Vision was 6/60 without glasses with undilated 
pupil, as tested on three different charts 

Oct 15, 1947 Right eve Under cycloplcgia with 1 pci cent atropine 
sulfate, a correction of -}- 1 25 D 3-1-2 00 cyl , axis 90 gav’e vision of 6/60 
Tension (Schi^ftz) was 19 mm (seen by Dr William Zentmayer) The changes 
in the lens and the condition of the fundus vv'crc essentially as noted on previous 
examination Biomicroscopic examination revealed slightly increased vascularity 
in the upper nasal limbus , the cornea was othei wise normal , the aqueous was 
normal, and the iris appeared as before, irradiation cataract persisted 

Resume of Operations on the Left Eye — 1 Enucleation, on Jan 29, 
1935 was follow’ed by radium therap} on March 27, 1935, 15 mg in a 
small pack was applied to the left temple for thirty minutes The 
pack consisted of 10 needles in a monel® metal covering 0 3 mm 
thick, each needle containing 5 mg of radium These were placed 
in a lead box (dimensions not available) with an ordinary blotter 
and a layer of ordinary adhesive tape for filter on the surface next 
the skin 

2 Five applications of radon seeds in a special holder and 1 
radon seed embedded in dental stent, for a total of 3,760 millicurie 
hours, were given between November 1938 and May 1942 
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Roentgen Tieatment of the Right Eye — First Senes (May 18, 1938 
to June 10, 1938) The factors were as follows dose, 200 kilo- 
volts, distance, 50 cm (laterally) to the temporal side, filter, 
0 5 mm of copper and 1 mm of aluminum The first treatment was 
64 r, and each treatment thereafter, 160 r, for a total of 1,504 r 

Second Series (July 28, 1939 to August 24, 1938) A total of 
1,600 r was given, making a grand total of 3,104 r 

SUMMARY 

A patient with retinoblastoma (verified by microscopic and gross 
study of the enucleated eye) has been treated and observed for twelve 
years Retinoblastoma in the remaining eye has been treated, with 
cure for a period of nine years (1938) 

Enucleation of one eye w'as performed in 1935, when the patient 
was 18 months of age The optic nerve W'as microscopically free of 
tumor cells 

Roentgenotherapy to the right eye was given as outlined here 
It will be noted that the total of 3,104 r given w'as far below the dose 
advised by the fractionated method of Martin and Reese In 
November 1938, 2 5 milhcunes of radon w'as applied in dental com- 
pound and sewed to the overlying sclera Five applications of radon 
seeds were used in the holder previously described ® from March 1939 
to May 1942 

The patient w^as 10 months old wdien treatment was instituted and 
IS 1354 years old at the time of this report Typical irradiation 
cataiact and changes in the fundus, probably incidental to radon ther- 
apy, are described Visual acuity is 6/60 The patient attends a 
sight-savmg school The changes in the lens, and peihaps the macular 
changes as well, maj’^ become more pronounced 

In retrospect, the areas thought to be new grow^ths in April 1942 
may quite possibly have been a late reaction to the radon applied 
previousl) This condition has been noted and descnbed b} Martin 
and Reese in their laige series treated by fractionated loentgen 
irradiation 


CONCLUSIONS 

We can do no better than endorse the procedure of Mai tin and 
Reese in the treatment of retinoblastoma (1) for unilateral ocular 
involvement, prompt enucleation with as long a section of the optic 
nerve as possible, and frequent ophthalmoscopic examinations for five 
3 ears, (2) for bilateral involvement, prompt enucleation of the more 
diseased e3e and radiation therap3% with the idea of saving life and 
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conseiving vision in the remaining eye if the growth is not too far 
advanced and the specialized technic of fractionated roentgentherapy is 
a^ ailable 

For ocular and inti acranial involvement of lelatively easily acces- 
sible areas intracianial approach and excision of glo^^ths ^\lth enucle- 
ation are iccommended 

The local use of radon b} the method described ® is recommended 
as another form of treatment of this malignant disease, particularly 
when the exact and careful technic of fractionated roentgenotherapy 
described by Martin and Reese is not a\ ailable 
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A Clinical Observation 
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T he purpose of tins papei IS to evaluate the clinical merit of 
the commonly available mj’-dnatics as to such factors as safety, 
speed of action and return to normal pupillary size 

All drugs used m medicine have a range of dosage depending m pait 
on the age of the patient and on whether the clinician desires the 
minimal or maximal effective dose for the patient in question The 
same is true of diugs used m ocular diseases except that in ophthal- 
mology particular care should be exercised when m3'driatics are used 
The initial evidences of overdosage of any drug aie not usually dis- 
astrous, and the discontinuation of the drug ordinarily leads to complete 
return to normal in a short time This tendency does not prevail with 
mydriatics The use of a mydriatic in a patient with “potential glau- 
coma” may terminate m a serious complication, with a blind eye as a 
result 

GLAUCOMA COMPLICATING THE USL OF MYDRIATICS 

Occasional^ there appears in the ophthalmologic htei ature the report 
of a case of glaucoma following the use of a mydriatic H Gifford ^ 
reported 11 cases of glaucoma which developed after use of a mydriatic, 
including that of a woman aged 21 Several of the audience present at 
the reading of his paper reported similar experiences with mydriatics 
Gifford also reviewed the literature up to the time of the writing of 
his paper and mentioned accidental development of glaucoma following 
the use of cycloplegias, m3 dnatics and local anesthetics, such as duboisine 
scopolamine, eucatropine, epinephrine and phenacaine Horner and Bett- 
man “ reported a case of glaucoma following the administration of 1 drop 
of epinephrine bitartrate in a patient who had never had symptoms of 
glaucoma Beach and Holt ® reported 9 cases, ivith a range in ages 
of 19 to 70 years, which came under their obsen-^ation Their conclusion 

From the Eye Climes of the Hospital of the Protestant Episcopal Church and 
St Christopher’s Hospital for Children 

1 Gifford, H The Desirability of Using Miotics as Adjuvants to Mydriatics, 
J A M A 67 112 (July 8) 1916 

2 Horner, W D , and Bettman, J Am J Ophth 19 311, 1936 
3 Beach, S J , and Holt, EE Am J Ophth 24 668, 1945 
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\\as that glaucoma is a laie condition, chiefly affecting Avomen, that youth 
or the previous use of ni} dnatics is no bai to its development and that 
the attack is lemedied quickly by stioiig miotics They suggested a 
cai eful examination of the pupil and anterior chamber befoi e a mydriatic 
IS used Goal ‘ “spent an anxious half-day trying to contract a pupil 
in a patient with paiedrme” He also operated on several patients in 
whom acute glaucoma developed after the instillation of epinephrine 

An unfoitunate experience occurred in my practice 

Mrs D M , aged 32, came for an examination of tlie eyes on Feb 16, 1931, at 
5 p pi (the conclusion of office hours) She was told that there was no time then 
for a complete examination, but that a drop of medicine (1 per cent homa- 
tropine hjdrobromide U S P ) would be instilled for examination of the fundus 
She was to return the next day to complete the refraction Her irises were brown 
and the anterior chambers normal, and the pupils reacted to light The fundi weie 
normal She was not asked whether she saw halos The procedure to be followed 
the next da\ would ha\e been that obsened m other cases, namely, instillation m 
each eje of 1 drop of homatropme hj drobromide, 1 per cent, at ten minute interA^als 
for six doses She did not report for examination the next morning, but on the 
e\ening of Februarj’’ 17 she called to sa}' that she had had a gastric upset and a 
headache all daj, which localized itself in a severe pain over the eye, and that 
her vision w'as dim She was advised to go to the hospital immediately, Avhere it 
was found that she had tension of 40 mm in the right eye and of 50 mm in the left 
eye The blood and basal metabolic rate weie normal, transillummation show'ed 
normal fundi, and a i oentgenogram of the orbits rcAealed nothing remarkable 
Plnsostigmme sulfate was used immediatelj, w'lthout effect On the afternoon of 
February 19, an iridectomy was performed on both eyes, with resultant vision of 
20/100 and 20/50 She w'as under continuous care for several months after this 
Up to the present time she has never had a recuirence of the condition, and her 
vision IS unchanged 

Aside from the raiity with which glaucoma follows the use of 
mydriatics, the ophthalmologist is thrown off his guard by the frequency 
of administration of strong mydriatics, such as the employment of 
atropine m maximum and frequent doses, regardless of the age of the 
patient, for the cure of corneal ulcer If any complication takes place, 
it is oftener dermatitis rather than glaucoma 

In a desire to shoiten the period of inconvenience of mydriasis, 
ophthalmologists have used powerful mydriatics with cycloplegic 
quality often, yet glaucoma has not been reported Some investigators 
have used 1 or seveial diops of the mydriatic itself, and some have 
added a synergist “ Vandiver ® dusted a small quantity of homatropme 

4 Goar, F L Tr Am Acad Ophth 46 19, 1941 

5 Beach, S J Connecticut M J 4 140, 1940, Tr Am Acad Ophth 42 
179, 1937 Beach, S J, and McAdams, W R Am J Ophth 21 121, 1938 
Marron, J J Cycloplegia, Arch Ophth 23 340 (Feb ) 1940 Moneneff, A , 
and Schriebel, R J Am J Ophth 24 282, 1941 Sudranski, H F Evaluation 
of Homatropine-Benzednne Cycloplegia, Arch Ophth 20 585 (Oct ) 1938 Tait, 

(Footnote continued on next page) 
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powder into the eye and repeated the procedure if necessary Hart- 
shorne ^ used a cycloplegic with patients of 45 or 50 and cited Wiggers 
as never doing a refraction on a patient up to, or even over, 00 years 
of age without a mydriatic The author specifically stated that in his 
cases he used a miotic to follow up the mydriatic 

A discussion as to whether absolute cycloplegia is essential to good 
refraction, as cited by Fnedman,® is not within the scope of this paper 
except to state that the cycloplegic property in a mydriatic possibly 
prolongs the time within which the mydriatic is eliminated Therefore, 
in a selection of mydriatics the one with the least cycloplegic effect is 
most desirable 

It IS generally conceded that a mydriatic will not cause glaucoma in 
an eye not affected by this disease Some ophthalmologists even go so 
far as to state that the giving of a mild mydriatic in the case of a ques- 
tionable “preglaucomatous state” is indicated as a diagnostic measure 
in definitely determining' the condition The rationale of such a pro- 
cedure IS questionable and has been discussed by such an authority as 
Gradle ® 

PRELIMINARY STUDY OF MYDRIATICS 

To begin this study, it was necessary to establish an arbitrary minimal 
size to which all pupils must be dilated Ordinarily, some eyes may be 
examined without any mydriatic , but it was felt, after questioning many 
ophthalmologists, that a pupil of 7 mm would permit a thorough exami- 
nation of the fundus, as well as make it possible to use the slit lamp 
effectively With such dilations, one may avoid any errors of omission, 
such as may occur m the examination with an undilated pupil 

For the study of the relative efficiency of mydriatics, a group of 
drugs had been selected The most suitable drug would be one which 
opened the pupil fastest and painlessly, with no untoward symptoms, 
and which could most easily be counteracted by the use of a mild 
miotic In a previous, unreported, series of several thousand patients 
who had 1 to 3 drops of 1 per cent physostigmine salicylate 
instilled m the eyes every fifteen minutes until miosis was fully established, 

2 patients became very faint, so that they had to he down and stimulants 
had to be administered One of these patients was almost pulseless 
This condition was possibly brought on by the intense spasm of ciliar}' 
musdes and the violent pulling sensation which the patient experienced 

J H J Iowa M Soc 32 162, 1942 Thome, F H , and Murphy, H S 
Cycloplegics, Arch Ophth 22 274 (Aug ) 1939 Weinman, F B , and Frahck 
F B Am J Ophth 23 172, 1940 

6 Vandiver, H F J Oklahoma M Soc 33 15, 1940 

7 Hartshorne, I Eye, Ear, Nose & Throat Monthly 19 201, 1940 

8 Fnedman, B Comments on Teaching of Refraction, Arch Ophth 23. 
1175 (June) 1940 

9 Gradle, H S Am J Ophth 30 7, 1946 
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To a\oid such a leaclion, the miotic chosen for this stud> was pilo- 
caipine hydrochloride in 1 per cent solution Five diops was used at 
each instillation eveiy few minutes until the pupils closed down to 
2 mm or less The mydiiatic was peimitted to expend itself without 
the assistance of a miotic in some cases (table) 

In some cases the miotic had a meager, oi no, obseivable effect, 
as m the case of homati opine and “eumydiin” (ati opine methylnitrate) 
Patients -weic examined foi mvdnasis at vaiious times of the day to 
see vhethei at certain peiiods bettei lesults were obtained in the dilatibn 
of the pupil 

Middleton and Chen showed that in the study of cocaine, eucatio- 
pine and ephednne the best nndiiatic leaction was obtained with 
Caucasians, the next wulh Chinese and the pooiest with Negioes 
There is e\en an indnidual \aiiation w'hen a m^diiatic is used on iiises 
of the same color of different patients of the same age It was unfoi- 
tunate that of the patients studied all w^eie of the white lace, with the 
exception of 1 Tapanesc and 2 Negioes, but the i dative inti actability 
of the heavily coloied ins m white ]iersons was often obseived 

The studies began in the lattei pait of No^embel 1946 and con- 
tinued for about ten months Of the drugs consideied for this type of 
study, three weie unobtainable, vir , benzilyloxyethyl-di-methylethylam- 
monium chloride, knowm commonly as E 3, the clinical use of which was 
described b\ Riddell and Mann , the Russian mydiiatic platyphyllme, 
and “\eritol” (paia-hydiox}phenyl-isopropylmethyl amine) formate, 
described in the German hteiature The last two are mentioned in the 
United States Dispensar}% twent} -third edition 

Avoided in these studies w^as “mydricaine,” a preparation of 
atropine, cocaine and epinephrine, given subconjunctivally, and much 
too powerful for ordinary needs in ophthalmic practice 

Several drugs were not used in this study, for reasons to be stated 
Synthetic epinephrine bitartrate^^ was discarded early because of its 
undesirable reaction This white powder dissolves easily m buffer 
solution and makes a ciystal clear 2 pei cent solution, which aftei 
several weeks becomes dark brown, when it is considered useless My 
experience with this drug was unpleasant in seveial cases In these 
instances, a few minutes after its use, the sclera became blanched, the 
hands began to tremble, a cold sweat covered the face and the patient 

10 Middleton, S S , and Chen, K K J Pharmacol & Exper Therap 36 
429, 1929 

11 Riddell, W J B Bnt J Ophth 30 7, 1946 

12 Mann, I Bnt J Ophth 30 8, 1946 

13 Flynn, F Bnt J Ophth 17.298, 1933 

14 The drug used was “suprarenin," a brand of epinephrine (synthetic) bitai- 
trate powder 
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became nauseated In 2 of the cases seveial hours elapsed befoie a 
letuin to noimal Aftei the use of this diug was lepeated, these 
untow aid symptoms lessened somewhat The manufacturei s are aware 
of these shoi tcomings and suggest that the patient be forewarned The 
advisability of using this piepaiation in the face of such secondary 
eflects IS questionable 

Homer and Bettman - and Post slated that 1 pei cent cocaine 
with 1 pel cent eucati opine h3'di ochloi ide U S P is desiiable as a 
mydriatic because this combination can be countei acted moie easily and 
less painfully, but the combination has a tendency to inciease intra- 
oculai tension in the noimal eye of eldeily peisons, and the pupil hardly 
approached the diamctei of 7 mm which was arbiti arily established 

Howard and Lee used epinephimc h} drochloride They claimed, 
how^evei, that a stinging sensation, headache and nausea were associated 
wuth Its use In this stud} ephednne was used only wuth homatropine 
Indrobromide (table"), for reasons to be explained later 

Cocaine was not used on account of the occasional corneal softening 
and the frequent coineal edema, which makes ophthalmoscopic and 
biomicroscopic examinations difficult 

T\pi:s OF DRUGS STUDIED 

,The mydriatics studied may be arbiti arily divided into four groups 

1 Synthetic substances allied to the alkaloids of the belladonna 
group 

Homatropine hydrobiomide, 1 pei cent 
Atropine methylnitrate (“eumydnn”), 1 per cent 
Eucatropine hydrochloride, 1 per cent 
Eucatropine hydrochloride, 2 per cent 

“Syntropan," (the phosphate of 3-dicthylamino-2,l-dimethylpiopyl esters 
of tropic acid), 6 per cent 

These drugs, like atropine, are all optically lacemic Unlike atropine, 
however, w'hich occurs in natuie, the drugs studied are all synthetic 
preparations The more poweiful mydriatics with definite cycloplegic 
properties, such as atropine, scopolamine and duboisine, weie not used 
m this study, for obvious reasons 

2 Clhohne esters 

Dibutohne sulfate, S per cent (dibutylcarbamate of dimethylethyl-/3-hydroxyethyI- 
ammonium sulfate) 

15 Post, L T Am J Ophth 20 33, 1937 

16 Howard, H J, and Lee, T P Proc Soc Exper Biol & Med 24 700, 
1926 

17 Goodman, L, and Gilman, A The Pharmacological Basis of Therapeutics 
New York, The Macmillan Company, 1941, p 462 
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3 Cholinergic drugs 

“Parednne hydrobromide ophthalmic” (1 per cent solution of /^-hydroxy-a- 
methylphenylethylamine hydrobromide in distilled water, made tear isotonic with 2 
per cent bone acid and preserved with merthiolate, 1 50,000) 

‘‘Parednne hydrobromide” (/'-hydroxy -a-methylphenylethylamine hydrobromide), 
3 per cent 

Phenylephrine (“neo-synephnne”) hydrochloride, 2 5 per cent 

4 Drugs of group 1 augmented by the synergistic action of either 
ephedrine or racephedrme (»'flt:e?mc-l-phenyl-2-methylaminopropanol-l) 

Ephednne hydrochloride, 1 per cent, and homatropine hy'drobromide, 1 per cent 

Racephedrme hydrochloride, 1 per cent, and homatropine hydrobromide, 1 per qent 

Racephednne hvdrochlonde, 1 per cent, and eucatropine hydrochloride, 1 per cent 

Although It IS felt by some investigators that a low pn tends to better 
results in the use of mydriatics, de Con and Wiechmann reported that 
a shift m the p-a to the alkaline sidfe increases the speed and efficiency 
of both mydriatics and miotics Thus, with the exception of prepara- 
tions coming already prepared, such as dibutoline sulfate and phenyl- 
ephrine hydrochloride, all the solutions used in the series were 
prepared m a boric acid-sodium borate (“borax”) buffer with a 
/ih of 7 0 to 7 3 

TECHNIC 

All mydriatics were instilled at 12 o’clock at the limbus with the head of ^ the 
patient tilted backward or with the patient lying down The mydriatic was allowed 
to flow slowly over the suface of the cornea, and the eyelids were kept open for 
about one-half minute In the case of a young patient it was impractical to have 
him he down while the drops were inserted, since the child became apprehensive 
and did not cooperate well For a similar reason, it was not possible to obtain 
the intraocular pressure m patients of the younger group In much the same 
way, some of the older patients were not very cooperative in tests for cycloplegia 
The eyes of the patient were observed every ten to fifteen minutes, additional 
drops of the mydriatic were instilled only when the pupils during these intermittent 
examinations showed no tendency to further dilation The droppers -o used in 
this study were of the “clinical type,” with which each drop weighed the same 
The same mydriatic was used in the two eyes except when otherwise stated 

Bothman showed that many of the ill effects of strong cycloplegics were 
obtained by absorption of the drug through the tear duct, and it is now generally 
recognized that there is less absorption of the mydriatic when the lacrmal puncta 

18 de Con, R , and Wiechmann, R Read at the Fifteenth Meeting of the 
International Congress of Ophthalmology, Dec 8, 1937, abstracted. Arch Ophfh 
20 145 (July) 1938 

19 Feldman, J B pn and Buffers in Relation to Ophthalmology, Arch 
Ophth 17 797 (May) 1937 

20 Phenylephrine and dibutohne are dispensed with their own droppers In the 
case of dibutohne solution, the drops are smaller than the others used in this study , 
IVA drops from the dibutohne bottle equals 0 S cc This is equivalent to 15 drops 
from the “clinical dropper ” 

21 Bothman, L Tr Am Acad Ophth 42 164, 1937 
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are compressed Ho\\e\er, in this group, no attempt was made to compress the 
tear duct It was felt desirable to see what untow^ard symptoms would arise by 
nasal absorption of the drugs used 

The niydnatics were used at room temperature The instillation of the 
mjdnatics and niiotics, as well as the observations, w'ere made by myself 

For each patient were recorded the name, age, sex, time of day at which the 
drop was inserted, time when successne drops w'cre used, progress of mydriasis 
and resultant dilatation of from 7 mm to maximum diameter Also noted were the 
approximate si?e of the anterior chamber, the color of the ins and the diameter of the 
pupil w’hen the instillations were begun When obtainable, the ocular pressure w'as 
procured before the m\dnatic was instilled and again at the maximum dilatation 
The progress of the miosis with pilocarpine hjdrochloiide was noted, and such 
other comments as weie deemed essential in the analysis of the cases were made 
The intraocular pressure was taken with the use ot 1 per cent butacaine sulfate 
U S P (‘‘butjn sulfate”) A Schidt? tonometer was used 

None of the patients had synechias In each patient, the pupils reacted to light 
and m accommodation All measurements of pupillary diameter were made in the 
same room with equally diffused light A pupillometcr with a Venier device foi 
accuracy w-as used When the drops were flicked out, the case was discarded 
Since it IS desirable that at least in such a subjective test as that for cjcloplegia 
in w'hich the Prince rule is used the rcfi action be as nearlj correct as possible, each 
patient came for several iisits for perfection of his refraction prior to the mydriatic 
study Some of the adults w'cre illiterate or irresponsible or had cataracts, and 
were therefore unsuitable for this test 

When the pupil was maximally dilated for the indnidual subject, an effort 
was made to see whether there w'as a pupillan reflex and whether the patient could 
read 37 M t>pe Glasses w'ere used here if there w'as a rcfi active error 

It was frequently found that the time consumed in contracting the pupil wuth 
pilocarpine after full mj'dnasis was seldom as long as the time necessary for 
maximum dilatation This may have been due to the fact that more drops of 1 per 
cent pilocarpine nitrate were used at each instillation (5 drops of miotic against 1 
drop of mydriatic) and that the miotic was more frequently instilled than the mydri- 
atic (about c\ery' five minutes, regardless of the degree of pupillary contraction) 
Except for se\ere burning after the instillation of a few mydriatics, some 
subconjunctnal injection follow'ing the instillations of pilocarpine and the experi- 
ence w’lth epinephrine bitartrate, no complications weie observed, and the corneas 
were all clear 

Cycloplegia w'as checked wnth the correct refraction worn In addition, a -{- 3 
D lens W'as placed before each ey'e, together wuth a 3 mm disk opening to com- 
pensate for the fully dilated pupil The patient was required to read the 37 M type 
There w'ere several shoitcommgs in this test w'lth respect to the present study (1) 
The test w'as subjective, so that the validity of the patient’s answer w'as questionable, 
and (2) the test for cycloplegia was made at the height of mydriasis, which may 
ha\e been obtained before cycloplegia set in 

MYDRIATICS 

Homab Opine i^ydrohi omide, 1 Per Cent — Homatropme hydrobro- 
mide was the first mydriatic studied m this series Only 1 per cent 
of the drug, dissolved in buffer solution,^'* w^as used It was deemed 
desirable to use the weakest dilution of the m 3 ^driatic selected which 
would prove effective in dilating the pupil maximally 
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This drug comes piepaied m powder form or m soluble gram 
(0032 Gm ) tablets It is a synthetic preparation allied to the bella- 
donna alkaloids This mydriatic differs from atropine in that it is 
derived from a tropine base and mandelic acid, while atropine is derived 
from tropic acid’^’' 

Forty-eight patients were examined, the ages ranging from 7 to 75 
years , the majority of the patients were undei 35 years of age (table) 
Forty-four patients obtained maximum dilatation of the pupil One 
exceptional patient obtained maximum dilatation in fifteen minutes 
Wolf and Hodge gave the time for maximum cycloplegia with homat- 
ropine at between thirty and ninety minutes With a patient obtaining 
full dilatation m fifteen minutes, one can undei stand how a test for 
cycloplegia would not be valid 

Only m 2 cases would a determination of the intraocular pressure 
be permitted by the patient Both had normal tensions With the pupil 
fully dilated, about one third of the patients did not have a hght reflex, 
and about one-half could not read 37 M type with their corrections 
Seven to 11 drops of pilocarpine hydrochloride, 1 per cent, had no 
immediate pronounced effect on the pupils, but shortened the period of 
mydriasis, m some cases to eleven or twelve hours Ordinarily, the pupil 
returned to normal diameter m about two days 

Atropine Methylnitiate C'Eumydnn"),-^ 1 Pei Cent — This was the 
second of the synthetic substances allied to the alkaloids of the belladonna 
group to be studied This mydriatic is optically racemic, as is atropine 
It is one-tenth as powerful as, and fifty times less toxic than, atropine 
As in the case of homatropme hydrobromide, 1 per cent pilocarpine 
hydrochloride was used to effect miosis, but was unsatisfactory Since 
it was not known what complications might be expected with this mydri- 
atic, which is seldom used, younger subjects were tested The ages 
ranged from 3 to 32, and 48 patients were tested 

Forty-six patients obtained maximum mydriasis (table) in from 
twenty-five to one hundred and sixty-five minutes Curiously, the 
shortest period of full mydriasis was twenty-five minutes, for a hazel- 
eyed patient, and the longest period was that for a child aged 3j4 years 

While the percentage of dilatation was greater with atropine methyl- 
nitrate, it was often necessary to use 2 drops of this mydriatic to obtain 

22 Wolf, A V, and Hodge, H C Effects of Atropine Sulfate, Methyl- 
atropine Nitrate and Homatropme Hydrobromide on Adult Human Eyes, Arch 
Ophth 36 293 (Sept ) 1946 

23 This drug is also known under the names methylatropine, methylatropine 
nitrate and “metropine ” 

24 Pyle, W L An International System of Ophthalmic Practice, Phila- 
delphia, P Blakiston Son & Co , 1912, p 176 
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full m)^driasis, wheieas when homati opine was used the majority of 
the pupils dilated fully with only 1 diop 

One exceptional patient went to the theater immediately after the 
examination and said he saw clearly Howevei, only about 25 per 
cent of the patients could lead 37 M type during mydiiasis, and an 
equal number had no light reflex The pupils usually returned to normal 
111 about two to thiee days, with 1 exception, of five days 

”Syntiopan,’^ 6 Pei Cent — “Syntiopan” is the thud of the synthetic 
preparations akin to the belladonna alkaloids to be tested It is the phos- 
phate salt of the ti opic acid ester of a tei tiary ammo alcohol It is 
believed to be one-thousandth as effective as atropine Like atropine, it is 
optically racemic This picparation is not m common use, but recently 
Bab ““ attempted to popularize this preparation, using a 6 per cent 
solution He suggested that the vehicle be of a higher pn than that 
of the m 3 ^diiatics ordinaril}^ used, in order to mciease the degree of 
preservation Personall}^ one feels that a mydiiatic need not be made 
up m laige quantities if its tendency to deteriorate is its only short- 
coming 

Fifty-six patients were examined The first study on this group 
was made with 27 patients The powder is easily soluble, and a 6 
per cent solution was at first made up in distilled water The p^ of 
this solution was 4 9 The burning of the eye was intense With the 
hope of possible alleviation of this stinging sensation, two other solu- 
tions weie piepaied, one in buffei solution of pn 6 1 and the other in 
a buffer solution of pH 7 0 Foui patients were tested with the first 
solution and 4 with the second (pn 7 0) solution for both eyes Both 
prepaiations were painful To determine which of the two solutions 
was least distuibing, 21 patients were tested with a solution of pn 6 1 
in the right eye and a solution of /»h 7 0 in the left eye As before, 
both eyes burned to an equal extent It, however, must be said of 
6 per cent “syntropan” that it is a powerful mydiiatic, for in spite of the 
intense burning and the resultant dilution of the mydriatic with tears, 
45 of the patients in this group obtained maximum mydriasis in from 
twenty to one hundred and twenty minutes 

The ages of the patients varied from 4 to 79 years The greatest 
majority of patients obtained maximum dilatation after 1 drop was 
instilled (table) Less than a third of the patients did not have a 
light reflex undei mydriasis, and few could not read 37 M type, pos- 
sibly because of photophobia The increase in tonometric readings 
averaged about 4 mm , a tension which was still within the high normal 
limits 

25 Bab, W Am J Ophth 29 728, 1946 
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Eucah opine Hydrochlonde U S P , 1 Per C^;z f —Eucatropine 
was the last of the preparations of the alkaloids of the belladonna group 
It IS both synthetic and optically racemic It is an ester of a piperidine 
derivative and mandelic acid Sugar expressed the belief that euca- 
tropine does not dilate the pupil to a diametei sufficient to close the 
canal of Schlemm Knapp,"* however, reported 2 cases of glaucoma 
following the use of 7 5 per cent eucatropme hydrochloride 

All the pupils contracted with pilocarpine in from ten to sixty min- 
utes The tension showed a slight A'ariation of 3 mm of mercury All 
the patients could read with the pupil dilated, and in all the pupil 
reacted to light at its maximum dilatation 

Eucati opine Hydrochloride U S P ,2 Per Cent — Of the 61 patients 
m this group, 44 obtained full mydriasis In a number of patients 
this was within forty-five minutes However, for many patients from 

3 to 7 drops of the mydriatic was required for the best dilatation (table) 
Pilocarpine contracted almost all the pupils When no pilocarpine 
was used, two to eight hours elapsed before contraction took place In 

4 patients there was no light reflex, and all patients could read with 
the eye in mydriasis 

Dibutohne Sulfate, 5 Pei Cent — Under the name dibutolme. Swan 
and White introduced a new choline ester which has mydriatic qual- 
ities Since the authors expressed the opinion that the dibutolme has 
an action similar to that of atropine (paresis of the sphincter muscle), 
and because they compared its action to that of homatropme, it was felt 
that this new drug could be included m this short study Further 
encouragement was given by Peterson and Peterson,®^ who stated the 
opinion that the drug has a low toxicity even when administered m 
an increased dose over a prolonged period The authors claimed that 
dilatation of the pupil parallels the amount of cycloplegia present 
Examination of the present patients revealed no conjunctival irritation 
or superficial keratitis, such as was claimed by the authors to occur 
There were no patients in this group on whom it was possible to check 
the bactericidal quality of this drug 

It was suggested by the manufacturers that a 1 per cent solution 
of cocaine would enhance the action of dibutolme and that a single large 

26 Sugar, H S Am J Ophth 24 851, 1941 

27 Knapp, H Arch f Ophth 29 313, 1900 

28 This preparation is dispensed by Merck & Co , Inc , as “ophthalmic solution 
dibutolme 5% ” 

29 Svan, K C, and White, N G J Pharmacol & Exper Therap 80 285, 
1944 

30 Swan, K C , and White, N G Proc Soc Exper Biol & MeO 53 164, 1943 

31 Peterson, C G , and Peterson, DR Am J Ophth 84 236, 1945 

32 Swan, K C, and White, N G Di-N-Butylcarbaminoylcholine Sulfate, 
Arch Ophth 31 289 (April) 1944 
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dose acted more effectively than lepeated smaller doses given over a 
longer peiiod But the last two suggestions were not acted on m this 
study, since it was desired to compaie dibutoline in a fair measure 
with the other mydiiatics studied at this time 

One hundred and four patients were examined (table), 99 of whom 
obtained full mydriasis The maximum time for spontaneous contrac- 
tion of the pupil vhen dibutoline was used iias usually less than that 
for either homatropme or atropine meth} Initrate In the case of each 
of the three drugs homatropme, atropine methylnitrate and dibutoline 
the maximum number of di ops used to obtained full mydriasis was 3 
Only 17 patients vould have the intraocular pressure taken, and, while 
the tensions for these subjects varied somewhat, all were within normal 
limits Only 8 patients m this gioup could read 37 M type with the 
pupils fully dilated In the majontj of subjects no light reflex could 
be obtained Data on the retuin of the* pupil to normal with and with- 
out pilocarpine appear m the table 

"Pared} me Hydi ohi omide ” — “Paiedrme hydrobromide” is a sym- 
pathomimetic amine and is now intioduced to supersede amphetamine, 
which It resembles m chemical structuie It was first synthesized in 
1913, but became popular only within recent years 

"Paled} me Hydi oh oimde Ophthalnnc (1 Per Ceiit)” — Of the 78 
patients (table), 8 were from 70 to 74 years of age The intraocular 
pressure varied, but was within the normal limits Sixty-three of the 
patients obtained maximum dilatation with “paredrine hydrobromide 
ophthalmic ” Almost all the patients could read 37 M type under 
mydriasis when their visual corrections were worn Only a few patients 
had no light reflex It was noted that when pilocarpine hydrochloride, 
1 per cent, was instilled in the eye and the pupil became fully con- 
tracted, an artificial myopia developed During this period the patient 
did not see clearly It took from one-half hour to a maximum of five 
hours after instillation of pilocarpine for the myopia to disappear In 
the majority of cases, however, the eyes cleared in two hours 

"Paredrme Hydrohromide,’' 3 Per Cent — This mydriatic in 3 per 
cent solution is difficult to obtain in the open market at present, since 
Its use IS still in the experimental stage One hundred and eight patients 
were tested The drug was used with patients up to 80 years of age 
(table) Strangely, only 69 patients obtained full mydriasis, a poorer 
result than when the 1 per cent solution was used It is interesting, 
however, to know that in using “paredrme hydrobromide” of stronger 
potency, when the patient did get maximum dilatation, the 1 per 
cent solution accomplished full mydriasis m fifty-two minutes, as 

33 One patient, an exception, obtained 4 drops (table) 

34 Smith, Kdine & French Laboratories supplied this drug 
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against forty-nine minutes for the 3 per cent “paredrine hydrobromide ” 
Also, the greatest number of patients who received maximum dilata- 
tion with the 3 per cent solution did so with 1 drop of the mydriatic 
The eyes cleared in one to five hours, with an average of two and one- 
half hours In about one fourth of the patients the pupils did not 
react to light When no pilocaipme was instilled, the maximum time 
at which the pupil contracted was seldom longer than the next morning 
for patients examined m the afternoon However, some pupils con- 
tracted in from one to three hours Few patients of this group could 
read the 37 M type during mydriasis 

Fortunately, in none of the patients studied did dermatitis venenata 
develop, as m the experience of Laval, a complication which he 
claimed was rare 

‘^Paredrine Hydrohiomide Ophthahmc,” 1 pet cent Versus "Pare- 
drine Hydroht oimdeP 3 per 'cent — For further comparison of the 
merits of these two mydriatics, 30 patients were studied, the 1 per cent 
solution being instilled in one eye and the 3 per cent solution in the 
other eye Either eye was used for the “paredrine hydrobromide,” 
3 per cent With the same number of drops, from one-half to one and 
one-half hours was required for 6 patients to obtain full dilatation in the 
eyes receiving the two strengths In the rest of the patients the pupil of 
the eye receiving the 3 per cent solution was from 2 mm larger than to 
twice the diameter of the pupil of the eye receiving the 1 per cent 
solution 

GENERAL OBSERVATIONS 

In using any of the mydriatics, it was interesting to observe a 
saturation point, especially in older subjects with hazel or brown eyes 
In these eyes no additional amount of mydriatic had any observable 
effect on the pupil after definite dilatation was obtained Indeed, in 
some cases the pupil was even observed to contract 

Twenty-five patients were examined with the same and with other 
mydriatics on different days An inconsistency in the action of mydri- 
atics was noted Thus, a mydriatic used on one day might dilate 
better, and m less time, than on another day 

The increased activity of a mydriatic m lainy weather was noted 
in some cases Whether this is coincidental or whether the atmospheric 
conditions have any effect on the mydriatic is problematic It is pos- 
sible that since the light is not intense on a rainy day, not so much light 
enters the dilated eye as on a sunny day, even though dark glasses are 
worn The action of the mydriatic is therefore undisturbed It was 
observed that placing the patient in a dark room after the mydriatic 

35 Laval, J Allergic Dermatitis and Conjunctmtis from Paredrine Hydro- 
bromide, Arch Ophth 26 585 (Oct ) 1941 
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was instilled ^^as moie effective in dilating the pupil than using daik 
glasses in a veil lighted room 

^‘Paicdiine Hydi obi oinidc/^ 1 pet Cent Vcjsii<; Eiicat) opine Hydio- 
chlonde, 2 pei Cent — Since these two mydiiatics aie lelatively mild, it 
w'as felt that then comparison might be of value Twelve patients weie 
tested wnth 1 drop of one of these m)^driatics in one eye and 1 drop of 
the other diug in the othei eye The ages of the patients langed from 
6 to 64 yeais In 3 patients full dilatation was not obtained with either 
drug In the othei 9 patients the eye wdnch received the “paiedrine 
hydrobioniide” was ahvays 3 to 4 mm widei than the eye wdnch 
received eucatropme 

PhenylepJn me Hydi ocJdoiide, 2 5 pe> Cent — Phenylephrine (“neo- 
synephrme”) hydrochloiide is a synthetic sympathomimetic compound, 
almost analogous therapeutically to epmephiine and ephedime It was 
the last of this group studied The di ug acts by i elaxing the constrictor 
muscles of the pupil and strong!} conti acting the dilator muscle 

The solution w hen instilled m the eye stings quite a bit, even though 
a local anesthetic foi ocular pressure has just been instilled 

Forty-foui patients w^ere examined in this gioup Regardless of 
how^ much caie w’as exercised m instilling the mydriatic, theie w^as con- 
siderable dilution wuth tears In spite of the binning and teaiing, 35 
patients obtained maximum mydriasis (table) 

In many of these patients it appeared that the mtraoculai pressure 
coincided wuth the observations of Heath , that is, the pressures were 
slightly inci eased, but w^eie still in the high noimal bracket Pilocarpine 
effected a return to normal wMthin seveial houis This miotic usually 
caused some irritation and conjunctival injection, these symptoms, 
coupled wuth the prior instillation of phenylephrine hydrochloiide, made 
the patient far from comfortable Many subjects could lead during 
mydriasis A number had intense photophobia, making it difficult to 
determine a light reflex 

Glaucoma must be a lare complication when mydiiatics are used 
In a man aged 47, 7 drops of both 1 and 3 per cent ‘^parediine hydro- 
bromide” followed by 1 per cent homatropme hydrobiomide was used in 
both eyes over a period of four hours before a 7 mm pupil was obtained 
The tension was taken after each instillation of the mydriatic, without 
any serious rise of ocular pressure 

In another case, a woman aged 61 had incipient changes in both 
eyes She had a shallow chamber, her pupils leacted poorly to light, 
she did not complain of halos It w^as explained to her that the drops 
might precipitate glaucoma but that a good view^ of the fundus was of 

36 Heath, P Neosynephrin Hydrochloride, Arch Ophth 16 839 ("Nov ) 
1936 
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value in diagnosis She agreed to use of the mydriatic, and 5 drops 
of phenylephrine uas instilled during a period of one hundred and 
thirty-five minutes The most that could be obtained was 6 mm of 
dilation for both eyes Her ocular pressure was 4 mm higher during 
dilation, but was within normal limits The phenylephrine did not 
produce any deleterious effect She was the only patient who received 
as many as 5 drops of phen 3 dephrme and yet had no after-effects 

Phenylephrine Hydi ochlonde, 2 5 per Cent Veisiis “Paredrine 
Hydroh) onitde/^ 1 and 3 pei Cent — ^In the comparative study of phenyl- 
ephrine hydrochloride, 2 5 per cent, and “paredrine hydrobromide,” 
1 per cent, only 3 subjects were studied Only 1 subject obtained 
maximum dilation with both mydriatics In the other 2 patients maxi- 
mum dilation was obtained only with phenylephedrme hydrochloride 
It was felt that tlie 3 per cent “paredrine hydrobromide” was the 
concentration more comparable to the 2 5 per cent phenylephedrme 
hydrochloride, and its effect m 14 patients was checked In 7 patients 
both drugs obtained maximum dilatation m about the same time In 
the other 7, it appeared that the e 3 ’^e which received the 3 per cent 
paredrine hydrobromide obtained maximum dilation m less time 

Homati opine Hydi oh) oimde and Racephedrme Hydrochloride — In 
1932 Hartlieb published an article in the German literature describing 
the use of a mydriatic first suggested by Sattler This consisted of 
racemic ephednne hydrochloride (a dextrolevorotary ephednne prepa- 
ration), 0 5 Gm , homatropine h 3 ’^drobromide, 003 Gm , and distilled 
water, 10 0 Gm The advantage given ivas that the dilatation was 
obtained in fifteen to twenty minutes and persisted for a few hours 
The preparation used in this examination was made up with buffer 
solution of 7 2 as a vehicle, m place of distilled water 

Then patients were tested with this combination (table) The eyes 
pained somewhat, and there was redness of varying degrees after instilla- 
tion of the drops Unfortunately, all but 1 patient had brown irises and 
reqmred from 2 to 4 drops of the mydriatic to obtain effect With the 
increasing number of drops the pain did not lessen No patient obtained 
full dilatation In this small group there were 4 patients who could get 
no more than a 6 mm dilatation The ages ranged from 7 to 65 years 
Three patients took from one hundred to one hundred and thirty-eight 
minutes to obtain a dilatation of only 6 mm Most pupils reacted to 
light, and many could read 37 M type 

It was felt that by using ephednne with homatropine or racephedrme 
with eucatropme, the preparation might be less irritating The burning 
was somewdiat less, and a study of more cases could be attempted 

37 Hartlieb, R Deutsche med Wchnschr 58 735, 1933, abstracted. Arch 
Ophth 10 134 (July) 1933 



FELDMAN— MYDRIATICS 


57 


Ephednne Hydrochlonde and HoimU opine Hydrohonnde —A solu- 
tion of ephednne and homatropine was used with 41 patients. The 
solution gave a burning sensation, but to a lesser degree than the 
racephedrme-honiatropme solution In this group, theie were 19 
‘hlue-eyed'’ patients (table) All but 1 obtained full dilatation Some 
pupils did not contract at all with 1 per cent pilocarpine hydrochloride 
Thirty-four subjects obtained full dilatation of the pupil The pupil 
contracted with 1 per cent pilocarpine hydrochloride sooner than when 
the racephedrine-homatropine solution was used 

Racephednne Hydrochloride and Encab opine Hydrochlonde — ^This 
solution was the last preparation studied There were 5S patients in 
this group Of the 16 blue-eyed patients, 12 obtained maximum dilata- 
tion It was possible to obtain full dilatation in 40 patients In the 
majority the light reflex could be obtained (table), and almost a like 
number could read 37 M type at the height of dilatation There were 
more or less burning, tearing and conjunctival injection, but less than 
with the other two mydriatics previously mentioned Unlike these, 
pilocarpine contacted the pupil in the majority of cases and in less time 

CYCLOPLEGICS 

One of the purposes of this study was to determine how quickly 
the mydriatics studied could lie neutralized by a mild miotic A cyclo- 
plegic property in a mydriatic may prolong this period of neutralization 
Possibly the drugs studied were better cycloplegics than was indicated by 
the results obtained, for the pupil dilated fully and so lapidly m some 
cases that cycloplegia did not have time to develop fully 

Dibutoline gave the greatest amount of ciliary paralysis, as deter- 
mined by the Prince rule m conjunction with the correct refraction, to 
which was added a -f- 3 D lens, with the patient looking through a 
3 mm pupil at 37 M type 

The number of patients who gave evidence of some cycloplegic 
property in the mydriatic used were as follows 

Mydriatic 

Homatropine hydrochlonde, 1% 

"Syntropan,” 6% 

Atropine methylnitrate, 1% 

Eucatropme hydrochlonde, 1% 

Eucatropme hydrochlonde, 29 {) 

Dibutohne sulfate, 5% 

“Parednne hydrobromide ophthalmic,” 1 % 

“Paredrine hydrobromide,” 3% 

Phenylephedrine, 2 5% 

Racephcdnnc and homatropine 
Ephednne and homatropine 
Pacephcdnne and eucatropme 

38 Dr Alfred Cowan assisted in evaluation of these data 


No of Patients 

23 

9 

17 

None 

4 

51 

12 

16 

9 

None 

6 

4 
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Of those drugs which could be neutralized by 1 pei cent pilocarpine 
hydrochloride, dibutoline sulfate took the longest period foi contraction 
of the pupil 

SUMMARY AND CONCLUSION 

In this study, twelve mydriatics were checked with regard to their 
ease of administration, rapidity of action and neutralization by a mild 
miotic — 1 per cent pilocarpine hydrochloride 

Ordinarily, these mydriatics worked more efficiently on cloudy or 
rainy days, and on patients with blue eyes But there were exceptions 
The same mydriatic on the same patient sometimes took a longer period 
for complete mydriasis when the patient was tested on diffeient occasions 
Some hazel-eyed or brown-eyed patients, as well as some older patients, 
took less time for mydriasis than “blue-eyed” and younger subjects 
The mydriatics in this study can be divided into drugs which are 
painful, and which include “syntropan,” phenylephredine and the syner- 
gists racephedrine and ephedrine, in solutions of ephednne and homatro- 
pine, racephedrine and homatropine and racephedrine and eucatropine, 
and drugs which aie painless and easy to administer 

Homatropine hydrobromide, 1 per cent, atropine methylnitrate, 1 
per cent, and dibutoline sulfate, 5 per cent, dilated the pupil in the 
greatest number of patients Dibutoline sulfate, 5 per cent, gave definite 
cycloplegia in association with mydriasis m the greatest number of 
patients 

“Paredrine hydrobromide ophthalmic” (1 per cent) was less potent 
than dibutoline sulfate but was quite satisfactory as a mydriatic in a 
number of cases Many of the patients with maximum dilatation after 
instillation of the “paredrine” had a pupillary reflex and could read 
37 M type 

With “paredrine hydiobromide,” 3 per cent, the mydriasis was more 
intense m that fewer drops were necessary and less time elapsed before 
mydriasis took place A number of the patients given this solution 
could not read 37 M type during mydriasis, nor did they have a light 
reflex However, the 3 per cent solution does not have much advan- 
tage over the 1 per cent solution of “paredrine hydrobi omide” except 
m the few minutes gained for maximum mydriasis 

Eucatropine hydrobromide, 2 per cent, is the weakest of the non- 
painful mydriatics 

When 2 per cent eucatropine hydrochloride, “paredrine hydrobromide 
ophthalmic” (1 per cent) and 5 per cent dibutoline sulfate were used, 
their neutralization by 1 per cent pilocarpine hydrochloride with regard 
to the time interval took place in the order given The longest penod, 
that for dibutoline, was about four hours W^ithout miotics, these three 
mydriatics usually were neutralized spontaiieouslj^ witliin twenty-four 
hours 
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With lespect to the suggestion of Peterson and Levinson that the 
patient with glaucoma has a “lability of the cardiovascular-renal sys- 
tem,” I had studied previously a laiger number of patients with glau- 
coma No consistently significant clinical or laboratory evidence was 
found which would be pathognomonic of glaucoma other than that which 
would be seen in similar patients of the same age, the diagnosis of 
“preglaucoma” would, therefore, be suggested by the presence of halos, 
a shallow anterior chamber and the pupillary leaction, lathei than by 
laboiatory studies 

Judging from the large numbei of older persons studied (of ages 
from 70 to 80 years) and the large number of drops of the mydriatic 
used in each case without ill effect, one may conclude that glaucoma is 
indeed a rare complication of mydriasis Even in the case of “pre- 
glaucoma” in which a mydriatic has mistakenly been used, the rule of 
never discharging a patient until the pupil is contracted will obviate a 
disaster, particularly since much moie poweiful miotics than 1 per cent 
pilocarpine hydrochloride aie available 

t 

37 South Twentieth Street 

39 Peterson, W F , and Levinson, S A Skm Reactions, Blood Chemistry aad 
Physical Status of Normal Men and of Clinical Patients, Arch Path 9 151 (Jan ) 
1930 



MALIGNANT RETROBULBAR NEURITIS 


ADALBERT FUCHS, MD 
SHANGHAI. CHINA 

TN CHINA one often sees cases which are difficult to explain Such 

a one was the case reported here 

Case 1 — On Sept 25, 1945, Gen C H H , aged 51, attended a Chinese dinner 
and drank wine like the other guests The next morning he did not notice any change 
in his sight, but in the afternoon vision became impaired and in the evening be 
was unable to read Sight in the two e}es was aflfected equally, everything was 
blurred, but he could recognize the door Apparently, there was no central scotoma 
On September 27, he was blind, and everything around him was black He could 
see the window but not the intersections between the panes Later, light percep- 
tion was lost 

The wine was examined, but no toxic substance was found The Wassermann 
reaction was negative, repeated Kahn tests gave negative reactions except once, 
when the reading was 1 plus, the spinal fluid was normal, the blood pressure 
was 106 systolic and 68 diastolic Roentgenographic and general examinations 
failed to reveal any cause As none of a great variety of treatments had any 
success, the patient went to the United States and was examined by several promi- 
nent ophthalmologists and neurologists Air introduced into the spinal canal was 
of no assistance m detection of the cause of blindness The diagnosis was atrophy 
of the optic nerve 

On March 27, 1947, I found the papilla of each eye white, the outlines distinct, 
the arteries narrow, the vessels ivithout sheaths and the lamina cnbrosa faintlv 
visible The pupils were equal and large, although tliey were sometimes small, 
they did not respond to light but reacted in convergence There was complete 
amaurosis of each eye 

There was a widespread idea that the patient had been poisoned 
by the wine he drank during the dinnei But as the other guests at 
the dinner showed no symptoms, and the onset of blurred vision was 
not until twenty-four hours later, it is not likely that the atrophy of 
the optic nerve was due to intoxication Methyl alcohol intoxication, 
especially, would have produced quite different symptoms and would 
have acted more quickly 

It IS difficult to imagine what disease could have produced such 
sudden, complete blindness and, later, simple atrophy of both optic 
nerves, the Amencan physicians who were consulted did not suggest 
any cause in their reports 
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Two othei cases which I have recently seen in China suggest an 
explanation of the sequence of pathologic changes, though they shed no 
light on the etiologic factors 

Case 2— A man aged 25 had onset of pain in the frontal region during the 
last days of February 1947 The left eye became blind on March 3 and the 
right eye on March 5 He received injections of neoarsphenamine and later 
underwent operation m a hospital for “glaucoma” of the right eye There was 
no reason to think of an intoxication, as alcohol and medical drugs had not been 
taken I saw the patient on March 22’ Both eyes weie amaurotic, with both 
pupils very large and without reaction The right eye presented a basal colo- 
boma of the ins at 12 o’clock. Both eyes showed a normal fundus and normal 
tension The Wassermann reaction was positive, the Kahn reaction, 4 plus The 
spinal fluid was normal The blood count was normal , a careful physical exami- 
nation showed nothing remarkable The sedimentation rate was normal, the 
coagulation time was 7 minutes A loentgenogram showed a normal optic foramen 
and pansmusitis The patient was treated with nicotinamide, typhoid vaccine,^ 
vitamin B complex, a chimofon (j'^atieu®) -casein pieparation and penicillin (total 
dose, 2,400,000 units), given intiavenously On Apiil 3, the middle turbinate bone 
was removed and a punctuie of the sphenoid sinus was made, but no discharge was 
noted Six days after his admission the disk became pale, and on April 10 both 
disks were atrophic and the patient was blind 

Case 3 ® — A woman aged 39 became blind in the left eye in three days She 
experienced slight pain when she moved the eye or when the eye was touched 
When I saw her, the fundus was noimal and no light reaction was present Milk 
injections and two injections of typhoid vaccine did not produce a temperature 
higher than 37 5 C (99 SF) After having tiied diaphoresis, in vain, two intra- 
muscular injections of 3 cc of a chmiofon-casem preparation was given Vision 
did not return, and the patient left the hospital Later, a colleague found 
atrophy of the optic nerve The fundus of the right eye was normal, and all 
examinations to find the cause of blindness in the left eye were without results 

In case 2 , the disease of the eye differed from that in case 1 
only in that the condition did not stait at exactly the same time 
in the two eyes The right eye became blind two days after the left 
eye Moreovei, in case 2, the physicians were unable to get a clear 
picture of the developing pathologic piocess, and an operation was 
therefore performed for glaucoma 

Case 3 differed from the fiist 2 cases in that the blindness attacked 
only the left eye The rapid detenoiation in vision and the complete 
loss of the light reflex in a few days were similai in the 3 cases 

Without doubt, these 3 cases illustrate a special type of retrobulbar 
neuritis, which I shall call malignant retrobulbar neuiitis They were 

1 Dr L U Miau, of the Red Cross Hospital, Shanghai, supplied the history 
m case 2 

2 I was pleased to find fever treatment being used so much for retrobulbar 
neuritis, as I inaugurated this form of therapy for the disease 

3 Dr Nie, St Mane Hospital, Shanghai, furnished the history in case 3 
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charactenzed by sudden onset, by complete disappeaiance of vision and 
of the light reflex of the pupils and by resistance to all forms of treat- 
ment which are known from experience to be efficient even in refractory 
cases of retrobulbar neuritis 

The fact that in all these cases the papilla was normal in the early 
stages of the disease shows that a poison or toxin could not have been 
the cause, otherwise, some signs in the central or retinal vessels, espe- 
cially contraction of the arteries, would certainly have been noted 

I have seen only a few cases of retrobulbar neuritis in which total 
blindness occurred Further, in these cases the blindness was binocular, 
the onset was sudden and light perception disappeared These ocular 
symptoms formed part of an encephalomyelitis optica, and the papillae 
showed piominent edema In these cases there were several symptoms 
of general nervous disease, such as paraplegia of the lower extremities, 
or palsy of the abducens nerve, nystagmus and sudden appearance of 
the Babinski reflex, in 1 case The choked disk in these cases of 
encephalomyelitis was apparently due to location of the focus in the 
optic nerve close to the lamina cribrosa, so that the associated edema 
produced swelling of the papilla, with no hemorrhages or white foci of 
fatty degeneration in the fiber layei 

The aforementioned cases of encephalomyelitis differed from the 
Chinese cases of malignant retrobulbar neuritis described here in that 
vision came back to a certain extent after adequate treatment The 
accompanying neurologic symptoms in the former cases make the par- 
ticipation of the optic nerve easily understandable In the cases of 
malignant retrobulbar neuritis, competent neurologists were unable to 
find any neurologic symptoms (case 1), demonstrating that in the latter 
disease a quite different etiologic factor was involved 

This type of malignant retrobulbar neuritis seems to be rare, and I 
have found no similar case in the literature , only in his comprehensive 
paper on retrobulbar neuritis did Werner * mention the cases of 2 very 
old patients who became almost totally blind, but both his cases differ 
from the present ones in the presence of papillitis 

I saw the 3 cases reported here within a few months, and I have the 
impression that malignant retrobulbar neuritis is not rare in China 
However, Dr Eugene Chen, professor of ophthalmology in West China 
Union University, Chengtu, Szechuan, told me that he had not seen 
a case in his practice 

It may be of interest here to give the history of a case of retrobulbar 
neuritis the symptoms of which resembled those in a severe case seen 

Tr Ophth Soc U Kingdom 45 376, 1945 


4 Werner, L E 
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in Austria but in which the resistance to energetic treatment was much 
greater than I have ever encountered 

Case 4— A nurse aged 20, at 7 a m on Jan 20, 1947, suddenly began to see 
everything red in the temporal half of the visual field Examination four hours 
later revealed visual acuity of 6/75 in the right eye and 6/6 in the left eye, the 
papillae were normal The next day vision had dropped to perception of hand 
movements at 30 cm and light sensation at 3 meters, with light projection present 
only on the temporal side Tension was normal Roentgenographic examination 
of the nasal sinuses and physical examination revealed nothing abnormal Six 
days after the onset of symptoms, the patient was given 10 cc of milk intramus- 
cularly and the same amount on the following day On the next day she had 
high fever, and light projection was restored m every direction Typhoid vaccine 
was injected intravenously on February 14, 17, 21 and 24, and vision gradually 
improved to ability to count fingers at 2 5 meters The visual field apparently 
was concentrically constricted On February 28, and on March 4, 8, IS and 18, 
typhoid vaccine was again injected Vision rose to 6/15, and on April 18, after 
two fever treatments, vision was 6/12 and she read Jaeger test type 4 at 18 cm 

When I saw her, tlie patient had normal vision in both eyes, and her physician 
had concluded that she had had hysterical amblyopia Pupillary reaction was 
good, and I was informed that it had always been present The papillae appeared 
normal on both sides and were of normal color There was no tenderness of the 
eye on movement or touch, although foi the first three days after onset she had 
had a slight sensation on the right temple and above the eye during movement 

As essential proof that this case was one of retrobulbar neuiitis, 
with the right eye she saw a i ed mark 2 cm in diameter as less red, and 
as giayer, than with the left eye Examination of the visual field showed 
that she did not see red and blue at all when marks 1 cm in diametei 
were used Larger marks were seen as grayer at the periphery than 
in the center Small white maiks she saw only m an area 8 to 10 cm 
at a distance of 35 cm 

It appears that no central scotoma was present, but only a con- 
centrically contracted field The changes in the value of colors show 
that in this case there was no hysteria Apparently, the disturbance 
was an atypical retrobulbar neui itis with a particularly high resistance to 
treatment, as many inductions of fever were required for cuie and 
recovery was prolonged I saw the patient again much later, and there 
was no change in the coloi of the disk ® 

Case 4 forms a transitional type between the malignant and the 
ordinary type of retrobulbar neuritis The patient did not at any time 
lose the light leflex and therefore was never so seriously ill as are 
patients with the malignant form It is amazing that she recovered 
such good vision and that no pallor of the papilla lemained The case 

5 Dr Lewis W S Chang, of the Central Hospital, Nanking, furnished me 
with the history in case 4 
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IS in particulai contrast to cases of multiple sclerosis, in which one 
may hear nothing of visual distuibance and yet extreme temporal pallor 
of the disk appears insidiously 


SUMMARY 

In 3 cases loss of vision and the light reflex, binocular in 2, 
developed in two oi three days, while the fundi remained normal Later, 
primary atrophy of the papilla occuired, and, in spite of energetic treat- 
ment, there was not the slightest restoration of vision For these rea- 
sons, I have called this condition “malignant retrobulbar neuritis ” 

( 

UNRRA-WHO , 18 East Se\entj’'-Seventli Street, New York (21) 



TECHNIC OF GONIOTOMY FOR CONGENITAL GLAUCOMA 


OTTO BARKAN, MD 
SAN FRANCISCO 

G ONIOTOMY IS an opeiation for stiipping oi peeling embryonic 
tissue from the wall of the angle If the cornea is clear, the opera- 
tion IS performed under direct vision with the aid of a piismatic contact 
glass specially devised for this purpose If cloudiness of the cornea 
prevents the use of the glass, the operation is performed without it ^ 

In recent articles “ obseivations on congenital glaucoma and the 
results obtained duiiiig the past ten years with gomotoniy performed on 
76 eyes presenting congenital glaucoma weie published In 66 of these 
eyes pressure was noimalized and vision was maintained or restored 
In 10 eyes the operation Avas unsuccessful It is the puipose of the 
present article to describe the technic of goniotomy, its mode of action 
and its indications and contraindications The importance of early 
diagnosis and prompt operation is stressed The operation is exacting 
It demands teamwork and meticulous attention to detail of technic in 
Older that a high incidence of good results may be obtained and hemor- 
rhage, which may have serious consequences, avoided Experience with 
gonioscopy and acquaintance with the variable picture of congenital 
glaucoma are helpful 

MODE OF ACTION OF GONIOTOMY 
In congenital glaucoma the angle presents a characteiistic gonio- 
scopic appearance, which shows little individual variation In 75 of 
76 eyes the characteiistic condition appeared to consist m an abnormal 
insertion of the ins by means of adventitious mesoblastic tissue into the 
wall of the angle anteiior to its site of normal insertion Gonioscopic 
examination with a hand slit lamp and corneal microscope held in the 
hand reveals that the ins continues m a horizontal plane until it reaches 

Read at the Fifty-Second Annual Meeting of the American Academy of 
Ophthalmology and Otolaryngology, Chicago, Oct 16, 1947 

1 The approach to the angle across the anterior chamber was first introduced 
by de Vincentitis in 1892, and some successes were reported The method later 
fell into disuse 

2 Barkan, O Operation for Congenital Glaucoma, Am J Ophth 25 552-568 
(May) 1942 , Goniotomy for Congenital Glaucoma, ibid 33 526-533 (Feb ) 1947 
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the posterior surface of the cornea This is in contrast with a back- 
ward dipping of the ins seen in the normal eye, which forms a sinus, 
or the so-called angle of the anterior chamber The point of attach- 
ment corresponds to the position of the anterior border ring of 
Schwalbe The area of transition from the anterioi surface of the ins 
to the postenoi surface of the cornea is covered by a gelatmous-lookmg, 
semitransparent substance This area may be so narrow that it barely 
constitutes a line It may be wider, in which case the beam of light 
shows the tissue to be m a plane anterior or axial to the true angle wall, 
the presence of which can m some cases be discerned in a deeper plane 
Delicate arborescenses of uveal meshwork which cioss the angle can be 
seen resting on the semitransparent substance which fills the angle 
behind them From this finding, and from the flare of the beam of the 



Fig 1 — Postoperative microgonioscopic appearance at the point of tiansition 
between the area on the right, in which the angle has been stripped, and the 
neighboring, untouched, region 


silt lamp traversing it, it is evident that the angle is not an optically 
empty space This becomes especially evident after operation at the 
point of transition between the area in which the angle has been stripped 
and the neighboring, untouched, region (fig 1) The gomoscopic 
appearance corresponds to that which would be expected from a study 
of histologic sections of eyes with congenital glaucoma enucleated in 
the early stages Gomoscopic study of normal eyes of infants indicates 
that the chamber angle does not assume an adult appearance until 
after the age of several months, indicating that the uveal meshwork 
continues to regress after birth This appearance can in most cases 
be distinguished from the pathologic persistence of uveal tissue which 
IS present m congenital glaucoma Postoperative gomoscopic exami- 
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nation in the successful cases revealed that the piocedure had been 
effective in stripping from one fourth to one third of the ciicumference 
of the filtration angle the persistent embryonic tissue that obstructed it 
Figure 1 shows a case m which stripping had resulted in normalization 
of pressure foi nine years, to date Analysis of the pies^nt series of 
cases suggests that stripping of this amount of the angle is sufficient 
and IS the sine quo non of successful normalization of pressure It 
also suggests that stripping of only a part of the circumference is ade- 
quate to permit the pressure-regulating mechanism to assert itself and 
peimanently to maintain normal tension and function Since this effect 
has been observed in individual cases as long as ten yeai s after goniotoniy, 
and since recurience of increased piessure has been the exception, it 
appears that the stripped angle does not again become blocked and that 
the effect is permanent 

In all cases of bilateial glaucoma in this senes, and in most cases of 
the monocular condition, judging fiom results obtained by stripping 
the angle and fioni a comparison of preoperative and postopei ative 
gonioscopic findings, the initial increased pressure appeared to be the 
result of obstiuction of the angle due to arrested regression of the uveal 
meshwork Since removal of the persistent embryonic tissue resulted m 
normalization of pressure, it must be assumed that Schlemm’s canal was 
piesent There was no sign that either internal cyclodialysis or external 
filtration had taken place in any of these cases It may be concluded, 
therefore, that the mode of action of goniotomy consists in restoring 
access of aqueous to Schlemm’s canal by lemoval of obstructing tissue 

In 1 case there was direct gonioscopic evidence of the presence of 
Schlemm’s canal in that portion of the angle from which the obstructing 
tissue had been removed This evidence consisted of a pink band lying 
external to the trabeculum m the position of Schlemm’s canal In the 
adult this pink band has been shown by Kronfeld ® to be produced by 
blood in Schlemm’s canal The presence of Schlemm’s canal is sug- 
gested by postoperative gonioscopic observations m the aforementioned 
successful cases It is confiimed by the analysis of anatomic examinations 
of 84 specimens taken from eyes on which no operation had been per- 
formed, as reported by Anderson * He found that Schlemm’s canal was 
piesent in 75 per cent of the earliest specimens No sign of it was found 
in more than one-half the specimens taken from children over 2^4 years 
of age He suggests that the canal becomes closed in the later stages 
as the result of distention of the eyeball and of increased intraocular 

3 Kronfeld P C , and others Gonioscopic Studies on the Canal of Schlemm 
Am J Ophth 25 1163-1170 (Oct) 1942 

4 Anderson, J Hydrophthalmia or Congenital Glaucoma, London, Cambridge 
University Press, 1939, p 151 
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pressure The evidence obtained from these specimens confirms the 
effectiveness, as judged by gonioscopic examination, of stripping the 
angle m early congenital glaucoma 

' URGENT NEED OF EARLY OPERATION 

The mode of action of gomotomy, as explained in the foregoing 
section, shows the importance ot earlj^ diagnosis foi a successful outcome 
of operation and explains uhy the chances of establishing outflow by 
this procedure may be expected to dimmish with the duration of the 
condition It is essential to opeiate early, before piolonged distention of 
the eyeball has caused obliteration of Schlemm’s canal Other important 
reasons for early diagnosis and prompt operation are (1) restoration 
of vision by means of clearing the cornea corneal cloudiness being largely 
reversible in the early stages and becoming piogressively less so with the 
later stages , (2) prevention of amblyopia due to prolonged obstruction 
of vision by cloudiness of the cornea, (3) prevention of development of 
permanent scar formation from corneal cloudiness. (4) prevention of 
injury to the optic nen^e caused b) prolonged pressuie 

In general, it is important to prevent progressive enlargement of 
the ej’-eball before distention has produced permanent changes and to 
encourage development of normal anatomic relations and of physiologic 
function during the period of growth 

The symptoms of increased intiaocular pressure in congenital glau- 
coma may be present at birth, or their onset may be rapid or sudden 
during the first few months of infancy In most cases sj'^mptoms are 
cloudy cornea, photophobia and other signs of irritation and congestion 
In the rare cases of slow onset there are no congestive symptoms Pres- 
sure should be measured with the tonometer uitli the patient under 
ether anesthesia, which must be deep enough to insure complete relaxa- 
tion at the moment of measurement in order that the recording of false 
values ma}’’ be avoided The appearance of congestive symptoms is 
prone to lead to a faulty diagnosis of blepharitis, conjunctivitis or kera- 
titis, causing loss of valuable time and bearing tragic consequences 
The initial cloudiness of the cornea is associated with roughening 
of the corneal epithelium This distuibance of the coinea is the chief 
cause of the irritative symptoms and photophobia, which are further 
aggravated by exposure to air and light If the corneal cloudiness is 
allowed to persist, it is superseded by permanent scarring with associated 
irregular astigmatism and ensuing amblyopia of greater or less degree 
Glaucomatous atrophy of the optic nerve was the exception in the 
present series of infants and children It occurred only in the few cases 
in which normalization of pressure uas unduly delayed In infants it 
is not nearly so urgent to protect the optic nerve head from pressure 
as it IS to reIle^ e cloudiness of the cornea 
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If soon after its inception increased intraocular pressure is noimalized 
by goniotomy, tiansparency of the cornea is almost completely lestoied 
and maintained, and vision is afforded the opportunity to develop When 
this IS home m mind, the uigency of prompt relief of inci eased pressure 
IS evident 

RESULTS 

The results of goniotomy ® in cases of congenital glaucoma are sum- 
marized in the following tabulation 


Number of infants and children 51 

Eyes on which goniotomy ivas performed 76 

Ejes successfullj treated by goniotomy (pressuie normalized, \ision main 

tamed or restored) 66 

Eyes unsuccessfulh treated -with goniotomy 10 

E>es to uhich goniotomj was not applicable 11 


It has been my custom to piesciibe the use of miotics thiee times 
a day for two months after operation The lesult of the operation was 
considered successful when intiaocular pressuie did not rise higher 
than 35 mm of mercury with the McLean tonometer or 21 mm with the 
Schi0tz tonometer three months after operation, no miotics having been 
used during the two weeks preceding measurement of the piessure 
In the successful cases the time which had elapsed since the date of 
operation vaiied from six months to ten years There were recurrences 
in 2 eyes, mentioned in the next paiagraph The oldest patient (2 eyes) 
was operated on ten years ago , 5 eyes were operated on seven years ago , 
8 eyes, six years ago , 21 eyes, from four to six yeais ago , 11 eyes, from 
two to four yeais ago , 9 eyes, from one to two years ago, and 10 eyes, 
from three to twelve months ago 

The recuiience of increased pressure which took place in 2 eyes was 
relieved by a second goniotomy in both instances In 1 patient, pres- 
sure increased in the left eye eight yeais after operation In another, 
pressure increased in the left eye four years after operation Gonioscopic 
examination showed that the stripping of the angle had been insufficient 
Repeated operations were necessary in 22 eyes before pressure was 
permanently normalized One operation sufficed for each of 45 eyes In 
some cases goniotomy was performed four times on each eye before 
permanent normalization was attained The ultimate result was excel- 

5 Goniotomy in infants and the procedure in adults are two distinct operations, 
which differ in rationale, technic and effectiveness In infants, the operation, which 
has been developed to a relatively satisfactory conclusion, consists in removal of 
occluding fetal meshwork from the angle In adults, in whom it has not yet shown 
a degree of consistent efficacy adequate to recommend its employment except in 
the occasional case, the objective is to incise the wall of the angle, that is, the 
trabeculum proper For this reason, it is suggested that the term goniotomy be 
applied only to the operation performed on infants, and goniotrabeculotomj', or tra- 
beculotomy, to the procedure carried out on adults 
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lent I believe it is better to err on the side of conservatism, and partially 
strip the angle with safety on repeated occasions, than to attempt to do 
an extensive stripping at one operation, at the cost of greater hazard 
Cases 111 which repeated opeiations were required before permanent 
normalization was attained are not listed as cases of recurrence 

The operation uas performed with the eye under the contact glass 
on 20 eyes In all these e 3 ^es the goniotomy was successful Repeated 
operation is the exception when one opeiates under the contact glass In 
56 eyes the operation i\as performed without the contact glass because 
of corneal cloudiness On 18 of these ej’^es repeated operation was 
necessary In 8 eyes which had been ineffectively trephined, goniotomy 
normalized tension 

ADVANTAGES, DISADVANTAGES AND HAZARDS 
Striking among tlie lesults of goniotomy aie absence of cosmetic 
disfigurement and preservation of a round, central, freely reacting pupil 
A disadvantageous feature of the operation without the glass is the 
need of repeating the operation in one third of the cases in order that 
permanent normalization of tension may 'be obtained Moreover, a 
consistently successful performance is associated only with a considerable 
degiee of experience -and highly trained assistance 

A hazard of the operation is excessive hemorrhage or indodialysis 
if the root of the ins is incised ^^sion was lost in 2 eyes early m this 
series as the result of excessive hemorrhage Recently 1 eye, in a late, 
neglected case of a 2^4 yeai old child, was lost as the result of a massive 
intraocular hemorrhage, which occurred on the sixth postoperative day 
As in any other intraocular operation, infection is a possible complica- 
tion, but it was not encountered in this series A severe reaction, which 
could be considered an infective iiitis, occurred in 1 case As always, 
the operation had been performed on different days, in this instance 
after an interval of three weeks The condition cleared after eighteen 
days, leaving in one eye a small central opacity of the anterior capsule, 
in the otlier an anterioi adhesion produced eccentricity of the pupil 
Tension was normalized, and it is evident that useful vision is developing 
In no case has sympathetic ophthalmia yet occurred 

INDICATIONS AND CONTRAINDICATIONS 
Goniotomy is indicated in all cases of congenital glaucoma in winch 
increased pressure is the result of obstruction of the angle by persistent 
embrji-omc tissue, provided that Schlemm’s canal has not been obliterated 
by, and degenerative changes have not resulted from, prolonged disten- 
tion of the bulbus This criterion includes the majority of cases of 
congenital glaucoma in the early stages It also includes those cases in 
which the condition has run a noncongestive course over a long period 
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and m which the coinea remains clear, the optic nerve undergoes little 
damage and the bulbus is only moderately enlarged Good central vision 
IS maintained in these cases Since the coinea is clear, goniotomy can 
be performed under direct vision with the aid of the glass, and may be 
effective even seveial years after the onset of symptoms Excellent 
results were obtained in some of these patients at 4 and 6 years of age, 
with corneal diameters of 14 mm However, m general, the sooner the 
procedure is applied after onset of symptoms, the more effective is the 
operation in maintaining or restoring vision Results may be dramatic 
when the bulbus is m the early congestive phase, associated with cloudi- 
ness of the cornea In such cases the uigent need of early diagnosis and 
prompt adequate operation can haidly be overemphasized 

Goniotomy is contraindicated m older children whose eyes aie in 
an advanced stage of glaucoma and, as a result of prolonged congestion, 
show corneal scarring, cloudiness and a corneal diameter of 15 mm or 
more In these enlarged, “buphthalmic” eyes, the danger of hemorrhage 
IS increased because of dilated vessels and establishment of a collateral 
circulation Hemorihage is absorbed more slowly, no doubt owing to 
the degenerative condition of the eyes and to their altered circulation 
Schlemm’s canal may be obliterated as a result of the distention 

When permanent obliteration of the canal has taken place, or when 
repeated goniotomies have proved ineffective, iridencleisis or cyclodia- 
thermy may be tried 

In some rare cases of unilateial congenital glaucoma the condition 
appears to be the result of other anomalies, such as an aberrant reflection 
of the stroma of the iris to an insertion at the anterior bolder ring 
The extremely rare cases of narrow angle (ins block) glaucoma ® in 
small children do not come within the scope of this article, since goni- 
otomy IS not applicable to them 

TECHNIC OF GONIOTOMY 

There are two major procedures of goniotomy If the cornea is 
deal, goniotomy is performed by direct vision under a prismatic contact 
glass, if the cornea is cloudy, the operation is done without the glass 
The general considerations which the procedures have in common will 
be treated first 

GENERAL CONSIDERATIONS 

Pieopeiahve Measines — Pediatric examination, including roent- 
genologic study of the chest for enlarged thymus, is performed in all 
cases In the case of infants, the usual diet is maintained up to six hours 

6 Barkan, O Glaucoma Classification, Causes, and Surgical Control 
Am J Ophth 21 (Oct) 1938, An Operative Procedure for Glaucoma of Shallow' 
Chamber Type, Arch Ophth 21-331-345 (Feb) 1939 
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befoie opeiation, solution of dextrose is foiced up to four hours befoie 
operation to avoid dehydration with associated hyperpyrexia In order 
that surgical treatment may not be delayed, and since ether may have 
to be given several times in the course of the following weeks, every 
eftoit should be made to prevent the infant from catching cold Instilla- 
tions of miotics, preferably neostigmine methylsulfate, 5 per cent, are 
continued, usually every three hours, while the patient is awake until 
one and one-half hours before the time of operation An extra drop is 
instilled three times at inteiwals of one-half houi before opeiation in 
the eye to be operated on If circumstances permit, 1 drop of “sulmefrin” 
(sodium sulfathiazole sesquih)'drate plus d/-desoxyephedrine) is instilled 
three times a day for several days before operation 

Anesthesia — In view' of the delicacy of the opeiation as applied to 
infants, who may be only a few days or weeks old, and who may show 
other congenital defects, anesthesia is an important consideration A 
preliminary injection of atropine is given forty-five minutes before 
operation Ether is administered thiough a small airway (intraphaiyn- 
geal insufflation) A geneious supply of oxygen should be assured at 
all times While the patient is being prepared the lids must be kept 
closed w'lth moist pledgets, but without pressure, since the cornea in con- 
genital glaucoma is extremely susceptible to exposure and to piessure 
For the same reason, the heat generated by operating room lamps 
should be avoided Anesthesia must be sufficient at the moment of 
operation to pi event movement of the patient In children over 6 months 
of age a small dose of paraldehyde is administered forty-five minutes 
before operation Postoperative agitation, w'hich mai follow ether 
anesthesia, is not harmful, since there is only a small, obhquely placed 
puncture w'ound, which does not permit egress of ocular contents Before 
the patient is draped, the intraocular pressure is taken with a tonometer, 
the base of which has been sterilized The corneal diameteis are meas- 
ured, and the condition of the cornea and the size of tlie pupils are 
noted Sometimes the decision as to wdiich eye to operate on can be 
made only at this time'^ Then the positions of the patient, opeiator, 
assistant, anesthetist and instrument table are arranged accordingly 

Position of Patient — The infant is placed on a circumcision board 
for the right eye, on the center of the operating table , for the left eye, 
with the head end of the board protruding obhquely from the table 
For goniotomy under the glass the eye should be 47 inches (120 cm ) 
above the floor m order to permit a convenient position for an operatoi 
5 feet 10 inches (178 cm ) m height For goniotomy without the glass 

7 In cases in wliicli the decision has already been made, the taking of the 
tension is dispensed with as a preliminary procedure, in order to reduce the time of 
anesthesia 
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the patient’s eye should be 46 inches (117 cm ) oi less above the floor 
m order that the opeiator may look vertically down on it A pillow or 
towel is placed under the head, bringing it into a horizontal plane The 
anesthetist maintains the head in position duiing the operation 

Position of Operator and His Assistants — The operator stands on 
the side of the eye to be opeiated on for the right e 3 '-e, at 11 o’clock, 
for the left eye, at 4 o’clock The illuminatoi, holding a hanimei lamp, 
must be high enough, standing on a platform if necessaiy, to obtain a 
good view of the field of operation He stands on the same side as, and 
to the right of, the suigeon foi the operation vith the glass, on the 
opposite side for operation without the glass The assistant fixates the 
bulbus with two Gififord forceps with lock, standing at 3 o’clock for the 
light eye and behind the head for the left eye The anesthetist is on the 
side opposite the operatoi, for the right eye at 5 o’clock, in older not to 
interfere with the assistant, who is standing at 3 o’clock 

Magnification — The opeiator uses a 2 50 D spheie hangei over his 
coirection He weais a binocular head loupe 5 00 D spheie (Hess head 
loupe), which he uses in case the antenor chamber is deepened through 
a corneal puncture made with a discission knife and for gomotomy with- 
out the glass He does not use it for gomotomy with the glass 

Illumination — The room is in semidarkness One lamp, situated at 
some distance from the table and directed away fiom it, is in leadiness 
foi general utility purposes The field of opeiation is illuminated by a 
hammer lamp,® which is made of light plastic and is air cooled It is used 
111 both pioceduies, but manipulation difters respectively The illunii- 
natoi must be familiai with and trained in the procedure The technic 
of illumination is especially imiioitant in gomotomy by diiect vision 
under the glass and must be carefully rehearsed before the operation 

Instillment Table — The instrument table is on the side of the eye 
to be operated oif (fig 2) 

Piepaiation of Patient — Lashes are clipped (with Stevens scissois 
and ointment, vliich is wiped off with cotton spindle after each clip) 
The face is prepared and the eye irrigated in the usual manner After 
the patient is draped, a face mask is applied , this should be of moistened 
gauze, in older to be easily molded to the region 

GONIOTOMY UNDER THE CONTACT GLASS 

Once the glass has been applied, time is the essence of gomotomy 
A complete check, therefore, is made befoiehand m oidei to msuie that 
everything is m readiness and m position on the instrument table The 

8 This lamp ^\as demonstrated before the Section on Ophthalmologj at the 
Ninety-Fifth Annual Session of the American iMedical Association, San Francisco 
Tulv 4, 1946 A description of it is m publication ’ 
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speculum is passed through two holes made m a piece of rubber dam 
6 inches (15 cm ) square The height of the assistant and that of the 
illuminator are checked Either or both of these persons may require 
a platform to stand on The hds are kept closed throughout the prepa- 
ration A few mimms of epinephrine hydrochloride (1 1,000) is injected 
into the outer canthus with a no 30 needle and a 1 5 cc Luer syringe, 
after one minute a canthotomy is pei formed with straight Mayo scissors' 
The quartz surgical contact glass, nhich has been cold sterilized, is 
dried and placed on gauze in a small bowl on the instrument table The 
knives (two goniotoniy and two discission knives) are now placed on 
the table, with points toward the operator 



Fig 2 — ^Usual setup of tray for goniotomy, with ampule of isotonic solution of 
sodium chloride , mosquito hemostats , Dappen glass, containing tincture of iodine , 
Dappen glass containing solution of fluorescein sodium, 1 per cent , medicine glass 
containing isotonic solution of sodium chloride and glass rod , speculum with rubber 
dam, applicators, Mayo scissors, Luer-Lok syringe, 2 cc with no 30 needle, 
containing isotonic solution of sodium chloride , caliper , Stevens scissors , lacrimal 
dilator , splinter forceps , Gifford forceps with lock , Bishop Harman forceps , surgi- 
cal contact glass (small and large) , goniotomy knives, keratome, discission knife, 
narrow 

The operator stands at 11 o’clock for the right eye and at 4 o’clock 
for the left eye The platform on which the illuminator is about to stand 
IS already in position to the operator’s right The instrument table and 
the surgical nurse are also to the right of the operator Tne speculum 
is now inserted and the rubber dam trimmed, especially on the nasal 
side On the temporal side the dam covers the hds, preventing contact 
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of the kmfe with them and relieving the opeiatoi’s mind of this impor- 
tant detail The cornea is moistened when necessary with isotonic 
sodium chloiide solution U S' P applied by means of a glass rod The 
eye is fixated by the assistant 3 to 4 mm posteiioi to the corneoscleral 
bolder at 12 and 6 o’clock, oi at the nisei tions of the vertical muscles, 
by means of tvo Giflord foiceps with spring lock He must be mindful 
not to touch the lock, lest it spring open duimg the opeiation The head 
and eye are rotated away from the suigeon, who applies the contact 
glass m the usual mannei by injecting isotonic sodium chloride solution 
between it and the cornea through a cui ved gold cannula and 1 5 cc Luer 
syringe 



Fig 3 — iGoniotomy, or stripping of the angle under the glass The root of the 
ins retracts behind the blade, leaving a white wake behind it, which is the wall 
of the angle 

When the surgeon is operating on the right eye (fig 3), the fixator’s 
light hand holds the foiceps at 12 o’clock and the left at 6 o’clock The 
left hand must be in such a position that it does not obstruct the view of 
the illuminator as he moves counterclockwise When the surgeon is 
operating on the left eye, his right hand is at 6 o’clock and his left at 
12 o’clock Regardless of the side under operation, the fixator, unless 
tall, should stand on a platform m order to insure visibility of the eye 
throughout the procedure and to prevent the tendency, arising from poor 
visibility, to retract or dimple with the forceps The surgeon supports 
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the glass with the index finger of his left hand Two indentations on 
the glass prevent the finger from slipping The latter abducts the eye 
slightly in order to expose a strip of the temporal portion of the cornea 
2 or 3 mm wide, where the puncture is about to be made With abduc- 
tion, the eye can be made to offer resistance to the glass when this is 
pressed more firmly against it by the operator’s finger at the moment of 
pimcture, thus preventing ingiess of air at this critical moment The 
operator applies the end of a cotton applicator previously dipped in 
tincture of iodine U S P at the intended site of puncture The 
goniotomy knife is then passed to him by the instrument nurse She 
withdraws the instrument table, and the illuminator assumes his position 
on the platform immediately to the operator’s right 

The illuminator stands on the platform sufficiently far removed from 
the surgeon to provide room for him to swaj'^ counterclockwise during 
the progress of the incision The illuminator must stand with feet well 
apart in order to be able to sway m unison with the counterclockwise 
movement of the surgeon without having to take a step He maintains 
the lamp m contact with the temple of the surgeon, at the same time 
looking down the top of the shaft of the lamp, so that he may have the 
same view of the angle and of the blade of the knife as the surgeon 
The heads should maintain contact Perfect synchronization of heads 
and light is necessary, they must move as one unit A light on a head 
band did not give as good results as the technic described 

The eye first having been rotated two hours counterclockwise, punc- 
ture IS made m the right eye at 10 o’clock, and in the left eye at 4 o’clock, 

1 mm antenoi to or axial w'lth the corneoscleral border and oblique, 
so that the corneal w ound is valvehke, or trapdoor-like At the moment 
of puncture, extra pressure is exerted by the operator’s index finger 
on the glass m order to prevent ingress of air Pressure must be exerted 
in the direction of the optic axis, as tilting of the glass permits entrance 
of an For the same reason, dimpling of the sclera with the fixator’s 
forceps must be avoided The operator guides the knife across the pupil 
to the opposite side In traversing the chamber, the knife must always 
cross the optic axis When the knife crosses the optic axis, the diameter 
of the arc described after the opposite angle is engaged will be greater 
than the diameter of the circumference of the limbus Therefore, the 
point of the knife remains engaged When the knife does not cross the 
optic axis, the contrary holds true When an arc smaller than that of 
the hmbus is described the point of the knife becomes disengaged and 
too small an incision is made Moreover, the extra movement of advanc- 
ing the knife necessary to maintain contact with the wall of the angle 
is likely to result in picking up ins tissue near the root, with consequent 
indodialysis and hemorrhage The blade is inserted just anterior to the 
root of the ins and is moved counterclockwise m this plane as long as 
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visibility permits This usually amounts to seveial millimeters, or fiom 
one-fourth to one-third the circumference During this excursion of 
the blade, the shaft is rotated aiound its axis m a clockwise direction 
to encourage a stripping action and to pi event the blade from moving 
posteriorly out of the intended plane into the dangerous region of the 
ciliary body During shipping undei the glass, the root of the ins is 
seen to retract behind the blade, leaving a white wake behind it, which 
IS the wall of the angle (fig 3) In some cases this has the appearance 
of a cut piece of parchment papei that drops baclcward as the incision 
proceeds Stripping should be done under complete control and the 
blade placed immediately above the root of the ii is, cai e being exercised 
to avoid blood vessels at that site, which m some cases are clearly 
visible There may be a slight sensation of grating as the blade proceeds , 
the fixator ma)’’ recognize the need of exeitmg slight resistance Since 
picking up the root of the ins causes hemorrhage, it is advisable to start 
well anterior to the root and to strip oi peel off the insertion of the ins 
from above \^^len stripping has been completed, the knife is quickly 
removed, without loss of aqueous in most cases, care being taken to 
avoid enlarging the puncture wound in the cornea by shght piessure 
against the back of the blade during its removal The contact glass and 
fixating forceps are withdrawn After a few seconds, a shght oozing of 
blood of venous color appears in the anterior chamber along the line of 
stripping , this is absorbed within a few lioui s If, after i emoval of the 
knife, the pupil should be eccentric, the cornea is tapped near the punc- 
ture with a spatula, or the tip of a lacrimal dilator is inserted to prevent 
adhesion of ins to the inner hp of the wound 

The speculum is removed and the canthatomy closed with surgical 
gut Physostigmme ointment, 1 per cent, and sulfathiazole ointment, 
10 pel cent, are inserted into the conjunctival sac Binocular pads are 
applied, the one over the treated eye being covered with a metal shield 
The child is placed in bed on the side of operation m order that any 
blood may settle on the opposite side of the chamber Arm cuffs are 
applied With oldei children, restramers may be necessary Elixir of 
phenobarbital, 1 drachm (3 7 cc ), may be indicated In cases of bilateral 
glaucoma it has been customary aftei twenty-four hours to instil neo- 
stigmine methylsulfate, 5 per cent, in the intact eye and, after forty-eight 
hours, in the eye operated on , thereafter instillation of drops is continued 
three times a day in both eyes Only one eye is opeiated on at a time 
If the different steps of the piocedure have been reviewed before 
operation, there should be no loss of time at operation, so that once the 
glass IS applied goniotomy is quickly completed 

If goniotomy under the glass is not feasible, the operation is per- 
formed without the glass Operation performed undei the contact glass 
is desirable whene\er possible In the past, various procedures, such 
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as use of glycerin or hypertonic solution of sodium chloride or retrobulbar 
injection of epinephrine (1 1,000), have been tried with a view to 
clearing a cornea which has become cloudy during preoperative maneu- 
vers and application of foiceps and the glass without success Release 
of a small amount of aqueous through a valvehke corneal puncture 
made with a Graefe knife was also tried It cleared the cornea but did 
not peimit of adequate operation under the glass because of complicating 
circumstances Recently, a preliminary operative abrasion of a sector 
of the epithelium piior to application of the contact glass has enabled 
operation under the glass in cases in which it has heretofore been 
impossible 

GONrOTOMY WITHOUT THE CONTACT GLASS 

The preparatory measures alieady outlined for goniotomy under the 
glass are carried out The precautions mentioned under “General Con- 
siderations” are obseiwed The height of the eye should be such that the 
operator looks vertically down on it Illumination is provided by the 
hammer lamp cat t ted on the end of a rod so that the light falls as nearly 
vertically from above as possible The illuminator stands opposite the 
surgeon, for the right eye at 4 o’clock and for the left eye at 10 o’clock 
The rubber dam on the nasal side must be trimmed well back to avoid 
its casting a shadow on the field of operation The bulbus is fixated 
with two forceps held by the assistant, in the same manner as for the 
operation under the glass The forceps Should be placed vertical to the 
scleia and must include episcleral fibers in order to permit of resistance 
or counterpressure on the part of the fixator during stripping The 
surgeon applies Bishop Haiman forceps at the contralateral limbus, 
helping to fixate and guide the rotation from there If the assistant is 
not sufficiently experienced with this opeiation, it is best to divide the 
fixation between him and the surgeon In this case the surgeon fixates 
with the Gifford forceps with lock in his left hand at 12 o’clock on the 
right eye and at 6 o’clock on the left eye, while the assistant fixates with 
his left hand at 6 o’clock on the right eye and at 12 o’clock on the left eye 

Canthotomy is indicated in most cases In small infants, in whom 
the operation is especially delicate, the head is rotated toward the sur- 
geon and the eye slightly abducted in order to bring the nasal limbus 
into a frontal plane with the surgeon’s line of regard In the case of a 
greatly enlarged eye this lateral movement is hmited because the tem- 
poral hmbus disappears as the result of even slight abduction 

The puncture in the cornea is made as already described, care being 
taken that it is oblique (valvehke) in order to encourage retention and 
leformation of the anterior chamber It is made on the right eye at 10 
o’clock, the eye having first been rotated counterclockwise the equivalent 
of 2 hours The blade of the knife crosses the pupil and disappears behind 
the hmbus on the opposite side in a plane just anterior to that of the 
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ins As It engages the angle wall and starts its excursion in a countei- 
clockwise diiection, slight resistance is felt Its tip can be seen through 
the sclera fiom the outside Seen through the cornea, the knife appears 
0 5 mm faithei anterior than it is in actuality This appearance must 
not influence the surgeon to guide his knife farther posteriorly A poste- 
rior position of the blade is the greatest hazard of the operation It is 
better to eir on the conservative side by maintaining a more anterior 
plane, at the risk of not stripping the angle The operation can always 
be repeated Rotation of the knife clockvise around its own axis helps 
to prevent it from being guided or fioni slipping to a posterior position 
Stiippmg the angle wall is usually associated with a feeling of slight 
resistance and of grating if the blade is not very shaip The absence 
of this feeling is an indication that the blade is too far posterior, and 
must be avoided If indicated, the knife may be leversed and the strip- 
ping repeated in the opposite direction 

If, on reexamination later, this goniotoni}^ proves to have been insuffi- 
cient, anothei stripping can be performed on an adjoining part of the 
angle after suitable rotation of the eyeball It has been possible m some 
cases, as shown by postoperative gonioscopy, to stiip the angle over 
almost one-half its circumference at one sitting 

Picking up the root of the ins and hemorrhage are the only serious 
complications against which one must guard It has been found that 
lemoval of blood fiom the anterior chamber by paracentesis and irriga- 
tion cannot be adequately accomplished in infants It is better to be 
obliged to repeat the operation than to provoke a major hemorrhage 
by placing the blade too far posterior or by attempting too 
extensive stripping If the stripping has been properly placed, a little 
blood of venous color begins to ooze from several points along the line 
of stripping a few seconds after removal of the knife If the head is 
rotated to the opposite side, the blood coalesces to a thin sheet in the 
region of the pupil and is seen to stop If the blood is more arterial in 
color, IS more extensive and follows immediately on the incision, the 
puncture has been placed more posterior than is desirable Blood may 
fill one-half the chamber, it is usually absorbed within twenty-four to 
forty-eight hours 

The canthotomy wound is sutured, medications are given and dress- 
ing IS applied, as already outlined in the procedure under the glass 

STRIPPING or THE ANGLE 

In congenital glaucoma, there is an area of from 2 to 3 hours in 
the circumference of the angle opposite the point of puncture in which 
It IS easiest to do an adequate stripping Since the position of the punc- 
ture IS limited on the right eye by the brow and on the left by the 
cheek bone, a point is chosen as far as possible in a clockwise direction 
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for instance, on the right eye at 10 30 o’clock, in ordei to strike tlie 
opposite nasal angle as far clockwise as possible, i e , at 4 30 o’clock 
When the blade has reached 2 30 o’clock, it has covered the area in 
which stripping can be done under optimum conditions and with least 
hazard Postoperative gomoscopy shows that it is often possible to strip 
a more extensive aiea, up to 4 hours or more by the clock Since this 
cannot be done consistently, and since it is associated with greater hazard 
of hemorrhage, it is well to consider allocating the area of the first 
stripping in such a way that another area of the angle, as yet untouched, 
can be stripped on a second occasion Foi this purpose, it is advisable 
m either procedure, with or without the glass, to start with the eye 
rotated 2 hours in a countercloclcvvise direction Thus, for operation on 
the right eye the bulbus is rotated in a counterclockwise direction so as 
to bring the area of the nasal angle between 6 and 3 o’clock within opera- 
tive reach The assistant maintains the bulbus in this position and 
resists, if necessary, the traction of the blade while it strips the angle 
in a counteicloclavise direction If later examination shows that the 
result of this procedure was not sufficient to normalize pressuie, ship- 
ping of a neighboring area of the angle (from 3 to 12 o’clock) may be 
undertaken In the latter case the right eye is rotated 2 hours m a clock- 
wise direction to make the aiea accessible The puncture is made at 
10 30 o’clock, and stripping is performed from 5 to 3 o’clock in the 
lotated position, which corresponds to 3 to 1 o’clock when the bulbus 
IS m the normal position It is possible, therefore, by means of two 
goniotomies, to strip the angle up to one-half its circumference, i e , from 
the 6 to the 12 o’clock meridian 

PRELIMINARY DEEPENING OF THE ANTERIOR CHAMBER WITH 
ISOTONIC SODIUM CHLORIDE SOLUTION 

Preliminary deepening of the anterior chamber with isotonic sodium 
chloride solution U S P may be performed in cases in which operation 
IS done without the glass in ordei to minimize the hazard of picking up 
the root of the ins with the tip of tlie knife The chambei is not deep- 
ened for the operation under the glass, in this case the blade of the 
loiife is guided under direct vision, and therefore picking up the root 
of the ins, with consequent hemorrhage, can be avoided Deepening 
should be considered in the case of infants, especialh those between the 
ages of several days to several weeks because of the relatively shallow 
chamber and narrow angle It permits of a more deliberate placement 
of the stripping m regard to its anteroposterior position However, it 
IS well to dispense with deepening when possible, as it introduces a deli- 
cate technical detail which, if not adequately performed, may result in 
leakage of aqueous and postponement of the operation When deepening 
IS employed, great care must be taken in prelaj ing the corneal puncture 
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The bulbus is fixed with a Bishop Harman forceps at the opposite limbus 
The cornea is punctured tangentially 1 mm axial to the corneoscleial 
bolder, at 9 o’clock on the right eye and at 3 o’clock on the left eye, 
with a discission knife, the blade of which has been pieviously dipped 
in fluorescein The wound canal should be at least 3 mm long The 
tip of the knife should baiely perforate Descemet’s membrane, as 
observed through a head loupe with a magnification of 5 It may be 
necessaiy to tip the knife backwaid a little in older to peiforate this 
membrane Caie must be taken not to enlaige the punctuie on lemovmg 
the discission knife, lest leakage ensue The punctuie made visible by 
fluorescein is touched with a di} applicatoi and then one dipped in 
tincture of iodine, from which the excess has been lemoved With a 
no 30 needle (previously dium tested oi examined undei a loupe to 
assure its having a perfect point) attached to a 1 5 cc Luer syringe, 
saline solution is injected intiavenously, the surgeon fixing the bulbus 
at the contialateial limbus with a Bishop Hainian foiceps 

AIR GONIOTOMY 

If goniotomies have not i educed the piessuie sufficiently and goni- 
oscopy shows that further repetition of gomotomy in the nasal portion 
of the angle is not feasible because of adhesions of the ins or foimation 
of scars, an attempt may be made to perform gomotomy under air in 
the temporal portion of the angle This aiea can be made visible by 
filling the chamber with air ^ Since it is difficult consistently to insufflate 
the whole anterior chamber with air thiough a coineal puncture, an 
oblique scleral incision similar to that for cyclodialysis is used and the 
sterile air injected by means of a cuived gold cannula and a small Luer 
syringe The eye is then fixated with two Giftord forceps with lock and 
abducted The temporal limbus disappears behind the canthus. The 
operator stands on the opposite side The loiife is passed across the 
bridge of the infant’s nose and the cornea punctuied 1 mm axial to the 
nasal corneoscleral bordei Gomotomy under air, or “air gomotomy,” 
of the temporal poition of the angle is pei formed Only a gross picture 
of the insertion of the root of the iris is discernible thiough air, owing 
to the opacities of the cornea, to leflections and to absence of magmfica- 
tion However, visibility, when combined with familiarity of the angle, 
may be sufficient to act as a guide to the blade of the knife 

BLUNT DISSECTION 

Blunt dissection of the angle with a spatula mseited through a pre- 
laid corneal puncture has been tried in place of stripping oi peeling of the 

9 Barkan, O Gomotomy, Am J Ophth 28 1133-1134 (Oct ) 1945 Hughes 
1946^ ’ Ophthalmology, Arch Ophth 35 525-540 (May) 
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angle with a goniotomy knife In practice, this has shown no advantage 
over the present technic with the knife, on the contrar)^, it appears to 
encourage adhesion of the root of the ins and closure of the angle 

GONIOTOMY KNIFE 

The shaft of the knife is conoid in order to prevent loss of aqueous 
Its diameter increases progressively from the tip of the blade to the heel 
of the shaft The blade is not too sharp, as it is used to strip or peel, 
and not to incise, the tip being sharp enough to permit easy puncture 
of the cornea The blade offers some resistance during the stripping, 
which gives the opeiator a feeling of guidance and deliberate movement 

SUMMARY 

Goniotomy, which at the time of this writing had been performed on 
76 eyes with infantile glaucoma, preserved useful vision in most cases 
In 66 eyes pressure w^as normalized and vision maintained or restored 
over periods ranging from one to ten 3'ears In 10 eyes the operation 
was unsuccessful When combined with early diagnosis, it provided 
excellent visual results 

The mode of action of goniotomy is discussed 
The advantages and disadvantages, indications and contraindications 
of goniotomy are given 

The technic of goniotomy is described 

The importance of early diagnosis and prompt operation is stressed 
490 Post Street 

10 The knife, surgical contact glass, m two sizes, and hammer lamp can 
be obtained from A H Parsons Laboratories, 442 Post Street, San Francisco (2) 
The knife will be obtainable also from E Gneshaber, SchaflFhausen, Switzerland 
Recently specifications for its present form have been sent to V Mueller and to 
Storz 



USE OF PROPIONATES IN OPHTHALMOLOGY 

A Preliminary Report 

FREDERICK H THEODORE, MD 
NEW YORK 

T he purpose of this papei is to acquaint ophthalmologists -with 
a gioup of physiologic antibiotics, which have hitherto not been 
used in treatment of ocular infections, and which appear to have ceitain 
advantages ovei medicaments now in general use This group consists 
of the lover fatty acids, which occui m the human body In this 
preliminary leport, the sodium salt of one of these fatty acids, sodium 
propionate (CoH-COONa), was selected for study While this paper 
is based essentially on clinical obseivations, a ceitain amount of labora- 
tory investigation concerning sodium propionate has been made, and 
more is in progress The diug has been used in about 400 cases of 
infections of the lids, conjunctiva and coinea, and the lesults so far 
have pi oved of sufficient promise to mei it f ui ther ti lal 

The use of fatty acids in the treatment of mycotic infections was 
fiist intioduced b}’- Peck and his co-workeis^ m 1939 These investi- 
gators were led to this treatment because their work had convinced 
them that human perspiration selves as a piotective coating against 
infections generally, and fungous infections in particular The actual 
basis for their treatment was their demonsti ation that sweat was fungi- 
cidal and fungistatic because of its content of fatty acids Previously, 
Peck and Rosenfeld “ had shown that the fatty acids inhibited growth 
of pathogenic fungi and that many of them were even fungicidal in 
pioper concentration In this excellent piece of work, the fatty acids, 
beginning wuth formic acid, with one carbon atom, and going up to capric 
acid, with ten carbon atoms, as well as the unsaturated undecylemc 
acid, were studied for their fungicidal powers It was noted that almost 
all the sodium salts were less fungicidal than their corresponding acids 
Sodium propionate, however, was as effective as propionic acid, while 
sodium undecylenate was even more effective as a fungicide than its 

Read before the New York Academy of Medicine, Section of Ophthalmology, 
April 19, 1948 

1 Peck, S M , Rosenfeld, H , Leifer, W , and Bierman, W Role of 
Sweat as a Fungicide, Arch Dermat & Syph 39 126-146 (Jan ) 1939 

2 Peck, S M , and Rosenfeld, H The Effects of Hydrogen-Ion Concen- 
tration, Fatty Acids and Vitamin C on the Growth of Fungi, J Invest Dermat 
1 237-265 (Aug) 1938 
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acid, but was otherwise undesirable Because of this fact, and for other 
practical considerations. Peck and his associates chose sodium propionate 
for clinical use, administered topically, and reported gratifying results 
in the treatment of fungous infections For purposes of reference, 
the chemical formulas of the lower fatty acids are listed in table 1 
Following this work, Hoffman, Schweitzer and Dalby,® of the Ward 
Baking Company, demonstrated, in 1939, that many of the fatty acids 
and their salts are fungistatic for certain nonpathogenic fungi Many of 
the large baking companies now incorporate sodium propionate in bread 
dough and cake batter to inhibit the growth of mold This practically 
universal practice and other experimental data indicate that sodium 
propionate is not higlily toxic The retarding effect of propionates on 
molds in dairy products has also been under investigation by a number 
of workers 


Table 1 — Chemical Fonnulas of the Lower Fatty Acids* 


Carbon 


Atoms 



1 

Formic acid 

HCOOH 

2 

Acetic acid 

CHs COOH 

3 

Propionic acid 

CHs CHi COOH 

4 

Butyric acid 

CH3(CH2)2 COOH 

5 

Valeric acid 

CH3(CH2)2 COOH 

0 

Caprolc acid 

CH3(CH2)i COOH 

7 

X heptylic acid 

CH3(CH2)8 COOH 

8 

Oaprylic acid 

CH5(CH2)e COOH 

9 

Pelargonic acid 

CHs(OH2)7 COOH 

10 

Caprio acid 

CH3(CH2)8 COOH 

11 

Undecylenic acid (unsaturated) 

CH3(CH2)7 CH = OH COOH 


* Each succeeding saturated tatty acid is obtained by adding an additional OH 2 (methyl) 
radical 


In 1943 Keeney * reported extensive laboratory studies on the fungi- 
static activity of sodium propionate for pathogenic fungi It is interesting 
to observe that Candida albicans, Torula histolytica, Coccidioides immitis 
and Blastomyces, all pathogenic yeasts which at times involve the ocular 
tissues, as well as Actinomyces bovis, were among the fungi whose growth 
was inhibited by sodium propionate Keeney also made clinical investi- 
gations with the drug Continuing these studies with the fatty acids, 
Keeney and his associates,® in 1944, extended their investigations to 

3 Hoffman, C , Schweitzer, T R , and Dalby, G Fungistatic Properties 
of the Fatty Acids and Possible Biochemical Significance, Food Research 4 539- 
545 (Nov -Dec) 1939 

4 Keeney, E L The Fungistatic and Fungicidal Effect of Sodium Pro- 
pionate on Common Pathogens, Bull Johns Hopkins Hosp 73 379-390 (Nov ) 
1943 

5 Keeney, E L , Ajello, L , Broyles, E N, and Lankford, E Propionate 
and Undecylenate Ointments in the Treatment of Tinea Pedis and an in Vitro 
Comparison of Their Fungistatic and Anti-Bacterial Effects with Other Oint- 
ments, Bull Johns Hopkins Hosp 75 417-439 (Dec ) 1944 
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include the antibactenal effects of these drugs They then apparently 
demonstrated that a propionate-propiomc acid ointment mixture, con- 
taining 164 per cent sodium propionate and 3 6 per cent propionic acid, 
was superior m its antibacterial effect on Staphylococcus aureus (coagu- 
lase positive) and on beta hemolytic streptococcus to 10 per cent 
ammomated mercury, 5 per cent sulfathiazole and 0 5 per cent tyro- 
thrycm, as well as benzoic and salicylic acids When compared with a 
penicillin ointment containing 500 units of the substance per gram, the 
propionate-propionic acid mixture was found to be as effective against 
tlie beta hemolytic streptococcus but less effective against Stap aureus 
They also showed that while the propionic acid component played the 
major role in fungistasis and a lessei role in bacteriostasis, the sodium 
propionate portion was also of great importance in these effects, by 
breaking down when in contact with the skin to form propionic acid 
Thus, Keeney and his co-workers confirmed the observations of Peck and 
his group that fatty acid therapy was of value with fungous infections 
and, in addition, apparently demonstrated an unanticipated antibacterial 
action The fact that one preparation was exceedingly effective against 
both fungi and bacteria was held to be extraordinary. 

Further dermatologic reports on fatty acid therapy have confirmed 
the clinical value of these drugs and have stressed the infrequency of 
drug sensitization as well The therapy has also proved effective in 
eradicating dandruff, which is considered by some to be related to 
blepharitis Intramuscular injections of sodium undecylenate have 
been administered, with no ill effects “ Intravenous injections of sodium 
caprylate have been used successfully m the treatment of endocarditis due 
to C albicans Propionate jelly has been used successfully for mycotic 
vulvovaginitis ® , relief from pruritus vulvae occurred m three days 
Propionates have proved valuable in treatment of rectal conditions 
An excellent summary of the entire subject of fatty acid therapy was 
published m 1947 by Peck and Russ,® who also demonstrated the 
efficacy of propionate-caprylate mixtures, both in vitro and in vivo, in 
this paper 

It IS interesting to ngte that fatty acids are among the ether extractives 
of the conjunctiva and probably occur in the secretion of the meibomian 
glands , they must also be present in the glands of Moll m the lid margin, 
because they are modified sweat glands, as well as in the other sweat 
glands of the eyelids 

6 Peck, S M , and Russ, W R Propionate-Caprylate Mixtures in the 
Treatment of Dermatomycoses, Arch Dermat & Syph 56 601-613 (Nov ) 1947 

7 Peck, S Personal communication to the author 

^ Alter, R L , Jones, C P , and Carter, B The Treatment of Mycotic 
Vulvovaginitis with Proprionate Vaginal Jelly, Am J Obst & Gynec 53 241- 
244 (Feb) 1947 
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The investigations reported in this paper were undertalcen at the 
suggestion of Dr Samuel M Peck It was felt that nontoxic compounds 
occurring in the human body, with demonstrated fungistatic as well as 
bacteriostatic powers, which caused little or no irritation when used 
locally, might be of value in treatment of external diseases of the eyes 

LABORATORY DATA 

The laboratoiy studies vere made in collaboi ation with Dr Peck 
Figure 1 sho\\ s tlie bacteriostatic effect of a 0 1 per cent solution of 
sodium propionate on a suspension of Staph aiiieiis (coagulase positive) 
containing 4,000 organisms per cubic centimeter After two hours a 
strong bacteriostatic effect was apparent In a similar experiment, no 
growth at all was noted aftei thiee hours Figure 2 demonstrates the 



Fig 1 — Bacteriostatic effect of a 0 1 per solution of sodium propionate on a 
suspension of Staph aureus (coagulase positive), containing 4,000 organisms 
per cubic centimeter The picture on the right shows the growth when streaked 
after fifteen minutes’ contact, the picture on the left sho\\s the growth after two 
hours’ contact 

antibacterial effect of 0 1 cc of a 5 per cent solution of sodium propionate, 
at /ih 7 3, against coagulase-positive Staph aureus obtained from a 
patient with severe acute conjunctivitis, by means of the agar cup plate 
technic The clear area about the cup represents the area of inhibition 
Figure 3 A demonstrates the antibacterial effect against beta hemolytic 
streptococcus, and B shows well the effect against Streptococcus viridans 
Figure 4 A shows that sodium propionate has an antibacterial effect on 
Pseudomonas aeruginosa (Bacillus pyocyaneus), a finding of interest 
to ophthalmologists, B demonstrates its effectiveness against Bacillus 
subtilis, usually not an ocular pathogen Figure 5 demonstrates hoiv the 
antibacterial effect of sodium propionate increases greatly when used 
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in stronger solution or wlien 1 per cent sodium caprylate is added to it 
Solutions of 5, 10, 15 and 20 per cent sodium propionate are used both 
alone and with 1 per cent sodium caprylate added to each The agar 



Fig 2 — Bacteriostatic effect of 5 per cent sodium propionate at 7 3 on Staph 
aureus (coagulase positive), with agar cup plate technic The clear area about 
the cup represents die area of inhibition 



Fig 3 — Bacteriostatic effect of 5 per cent sodium propionate at pn 7 3 on 
(A) beta hemolytic streptococcus, on (5) Strep viridans 


plates in this experiment contain an unusually heavy seeding of coagulase- 
positive Staph aureus 
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It IS to be noted tliat these experiments were carried out with the same 
solution as that used in the clinical studies, that is, 5 per cent sodium 
propionate at /’h 7 3 The antibacterial and fungistatic effects of the 
drug increase greatly as the pn becomes more acid 


CLINICAL RESULTS 

For clinical investigations, a 5 per cent solution of sodium propionate, 
buffered to 7 3, was used ® In addition an ointment containing the 
drug in 2 per cent concentration was also tried out, and a jelly containing 
5 per cent sodium propionate is being tested The ointment proved 
slightly irritating in some cases and is therefore not entirely satisfactory 



Fig 4 — ^Bacteriostatic effect of 5 per cent sodium propionate at /'h 73 (-4) 
on Ps aeruginosa and (P) on B subtilis 


Table 2 — Chmcal Results tn Treatment of Acute Conjuncttvttts with 
5 Per Cent Sodium Propionate 


Type of Oonjunctivitis 

Acute Bacterial 

Staphylococcus A 
Pneumococcus 
Hemophilus influenzae 
No culture or sterile culture 

Acute Viral 
B6al's type 

Epidemic keratoconjunctivitis 


Improvement 

Total No , * , 

of Cases Pronounced Some None 


53 

47 

4 

2 

6 

6 



1 

1 



25 

23 


2 

2 



2 

5 



5 


at present The jelly is better tolerated Chmcal observations were 
made on private patients, in Dr R Townley Patons clinic at the 

9 The solution of sodium propionate used in the clinical studies was supplied 
by the Mycoloid Laboratories, Little Falls, N J 
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Manhattan Eye, Ear and Tin oat Hospital and in Dr Henry Mmslry’s 
service at the Mount Sinai Hospital As the evaluation of clinical 
results IS at best difficult, and of little worth unless exact diagnoses are 
made,, bacteriologic studies were carried out whenever possible These 
included differential cultures, secietion smears and epithelial scrapipgs 
of the conjunctiva and hd margins Staphylococci were studied for 



Fig 5 — Bacteriostatic effects of higher concentrations of sodium propionate 
at 7 0 and propionate-caprylate mixtures on Staph aureus (coagulase positive) 
In plate A, the upper gauze contains 5 per cent sodium propionate, m plate B, 
10 per cent sodium propionate, in plate C, 15 per cent sodium propionate, and in 
plate D, 20 per cent sodium propionate The lower piece of gauze in each plate 
contains the same concentration of sodium propionate as the upper gauze plus 
1 per cent sodium caprylate 

hemolysis, the coagulase reaction and the fermentation of mannitol 
No attempt was made to select favorable patients for treatment; every 
patient seen was treated with sodium propionate 
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Acute Conjunchvitts Sixty patients with acute mucopurulent or 
purulent conjunctivitis whose cultures yielded pathogens were treated 
with 5 per cent sodium propionate solution every two or three hours 
As indicated in table 2, the disease in 53 patients was due to Staph- 
ylococcus A, 9“ the toxic variety Of these 53 patients, 47 became practi- 
cally well m forty-eight to nmety-six hours Four patients improved but 
needed special treatment, such as local applications of silver nitrate, to 
expedite their recovery Six patients with pneumococcic conjunctivitis 
became well in forty-eight to seventy-two hours A patient with an 
especially severe form, due to influenza, did well with propionate therapy 
Of 25 patients with acute mucopurulent conjunctivitis for whom cultures 
were not made, or wdiose cultures were sterile, the condition cleared 
up rapidly in 23 , in 2 it was not helped significantly by the drug In 
some of these patients the disease was milder than the average severe 
form in the series whose cultures grew pathogens 

In 2 patients wuth acute follicular conjunctivitis (Beal type) the 
infection did not respond objectively to sodium propionate The patients 


Table 3 — Cltmcal Results in Treatment of Chrome Conpmctivitis 
with 5 Per Cent Sodium Propionate 




Improiement 


Total No 

, ^ , 

Etiologic Factor 

of Cases 

Pronounced Some None 

Staph A 

16 

14 1 1 

Pneumococcus 

1 

1 

Streptothrix 

1 

I 

Lacnmal conjunctivitis 

3 

3 

Keratoconjunctivitis sicca 

t 1 

1 


appeared more comfortable while using it, but the course was not short- 
ened In 5 patients with epidemic keratoconjunctivitis, likewise, the 
benefit was only subjective Corneal opacities developed 

Chrome Conjunctivitis — In the senes of 17 cases of chronic catarrhal 
conjunctivitis with positive cultures, unassociated with significant 
blepharitis, of the 16 cases in which Staph A was the causative 
agent, the patients were greatly improved, if not w'ell, in 14 In the 
other 2 cases longer treatment was required In these cases, incidentally, 
the infection did not respond to sulfacetimide and penicillin In 1 case 
of pneumococcic conjunctivitis improvement was pronounced (table 3) 
In 3 cases of lacrimal conjunctivitis the conjunctiva became cleaner on 
tlie use of propionates In 1 case of streptotrichal canaliculitis, the 
associated mucopurulent conjunctivitis improved under treatment with 
propionates, even before removal of the concretions In a case of kerato- 
conjunctivitis sicca associated with Sjogren’s syndrome, considerable 

9a. The term Staphylococcus A is used to denote either Staph aureus or a 
Staphylococcus albus which has been shown by tests to be toxic 
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improvement, both subjective and objective, occurred with the frequent 
use of sodium piopionate The corneal erosions did not improve, 
howevei In anothei, milder, case, the condition also improved 

Chomc Infections of the Lid — Chronic blepharoconjunctivitis, which 
has been stated by Thygeson to be due either to a toxic staphylococcus 
or to the yeast Pityiospoium ovale oi to a combination of the two, 
seemed to offei an exceptionally good field for trial of the fatty acids 
Not only may the administration of a therapeutic agent which is fungi- 
static, as well as antistaphylococcic, be useful in itself, but the well known 
chronicity of the condition makes eventual drug sensitivity and bacterial 
lesistance not unusual Tieatment was staited with sodium propionate, 
in the for ill of drops of the 5 per cent solution and the 2 pei cent oint- 
ment As soon as the initial effect of this drug was noted, the treatment 
was broadened m the seveiest cases to include applications of silver 


Table 4 — Chmcal Results m Tieatment of Chrome Infections of the Lid 
with 5 Pei Cent Sodium Propionate 


Blepbaroconjuncti\jtis 
Staph A 

Staph A and yeast 

Infectious cczematoid dermatitis 
Staph A 

Meihomitis with recurrent chalazions 
Staph A 

No pathogen found 


Improvement 

Total No , * , 

of Cases Pronounced Some None 


27 19 C 2 

12 10 2 


3 


2 


3 3 

1 1 


nitrate and injections of staph} lococcus toxoid It is peihaps unneces- 
sary to emphasize that the use of a drug b} the patient alone usually 
will not suffice in a case of chronic blepharoconjunctivitis of any severity 
As IS well known, the condition generally requires considerable local 
treatment by the ophthalmologist and desensitization by injections m 
severe cases if toxic staphylococci are present Of the patients who did 
well, at least one-half had previously used penicillin and sulfonamide 
drugs but could not tolerate them for long periods Several patients 
whom these drugs had not helped at all did remarkably well with pro- 
pionates from the start 

As shown in table 4, m all the 39 cases of chronic blepharocon- 
junctivitis Staph A was the causative agent In addition, in 12 
cases yeast organisms were found in significant numbers in scrapings of 
the lid margins In the latter group the response appeared to be some- 
what better than in the group in which no yeasts were found Follow- 
up scrapings in the group with yeast infections revealed notable diminu- 

10 Thygeson, P Etiology and Treatment of Blepharitis, Arch Onhth 36 
445-477 (Oct) 1946 
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tion m most cases, in some even absence of the yeast organisms after 
treatment However, m at least 1 case, with clinical recovery, great 
numbers of yeast organisms were still present In 1 of the 2 cases of 
failure in the entiie series, penicillin and the sulfonamide drugs did not 
help either, in the other case, sulfacetimide definitely improved the con- 
dition temporarily but could not be tolerated later 

Of 5 cases of infectious eczematoid staphylococcic dermatitis, great 
improvement occurred in 3, and some improvement, but not complete, 
was noted m 2 

In all 3 cases of chronic meibomitis with recurrent chalazions in 
which Staph A was grown, the condition improved to a notable 
degree, and it responded to the complete type of treatment used with 
blepharitis In the other case, in which no pathogen was found, 
the infection was not helped by propionates or by any of the antibiotics, 
but did respond to roentgen theiapy 


Table 5 — Cltntcal Results tn Treatment of Corneal Infections 
with 5 Per Cent Sodium Propionate 


Catarrhal ulcers 
Staph A 
Culture sterile 

Bosacca keratoconjunctivitis 
Dendritic keratitis 
Jloorcn’s serpiginous ulcer 


Improveinent 

Total No ! , 

ot Oases Pronounced Some hone 


6 

2 

2 

1 

1 


4 11 

1 1 
2 

1 

1 


Corneal Injections — Of 8 cases of catarrhal corneal ulcers observed. 
Staph A was isolated from the conjunctiva m 6 (table 5) Of these 
6 cases, striking improvement with propionates occurred in 4, some 
improvement in 1 and no improvement in 1 In the last case the ulcer 
did not respond to penicillin either, but required use of the thermaphore 
In 1 case m which the culture was sterile, a good response also occurred 
In the other, a case of recuirent ulcer, the condition was not significantly 
influenced by either penicillin or propionates and may have had an allergic 
origin In those cases in which the propionates did not help objectively, 
they seemed to alleviate subjective symptoms 

In 2 cases of rosacea keratitis with intense conjunctival inflammation, 
considerable improvement occurred with sodium propionate 

In a case of herpetic (dendritic) keratitis sodium propionate was 
of no benefit However, after extensive cauterization with iodine, 
propionate jelly was found to be soothing and did not appear to interfere 
with healing In a case of Mooren’s serpiginous ulcer the lesion was 
entirely uninfluenced by the drug 

Miscellaneous Conditions — ^In addition to the 174 cases just dis- 
cussed, all of which were carefully classified etiologically, sodium pro- 
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pionate was us6d in about 200 cases of chionic conjunctivitis of 
vaiying degrees of severity in which either cultuies and scrapings con- 
tained no pathogen or cultures v^eie not made because the condition 
was not seveie enough to wairant it In many of these cases, significant 
objective improvement was noted, moi cover, in many others the patient 
noted subjective impiovement and lequested moie of the medicine The 
fact that a number of them had not reacted as well to the usual medica- 
tions presciibed lent moie importance to this favoiable subjective 
response This effect has also been noted m the use of piopiohates on 
other mucous membranes, as well as dermatologically 

In a case of an extensive bum of the coinea with lye, the patient 
was comfortable with the use of sodium piopionate diops, and epitheliz- 
ation did not appeal letarded 

Alle'igy — In the entire series of 400 cases, a mild leaction suggestive 
of sensitivity developed m 1 case In some cases transient minor irritation 
developed, but the use of the diug was continued 

CONCLUSIONS 

Preliminary studies appear to indicate that sQdium piopionate may 
be of value in the treatment of external diseases of the eyes It seems 
efficacious in the usual types of acute bacteiial conjunctivitis encountered 
and plays a useful role in the treatment of chionic blepharoconjunctivitis 
and other types of chronic infections of the hd It is a nontoxic, nonirri- 
tating, physiologic drug, which apparently may be tolerated for months 
without the development of drug sensitivity, except m raie instances 
Most patients find it soothing to use Although its antibacterial spec- 
tium has not yet been completely delineated, there is evidence, both 
clinical and laboratory, that the bacteria which generally cause oculai 
infections are sensitive to sodium propionate It appears to be of value 
111 some cases in which the sulfonamide compounds and antibiotics no 
longei are effective The reverse also occurs It is ineffective in treat- 
ment of virus infections of the eye 

In a self-limited infection, such as acute bacteiial conjunctivitis, good 
lesults will be obtained fiom many medicaments Since the advent of 
the sulfonamide drugs and antibiotics, one is likely to ^oiget, for example, 
the value of silvei, both mild silver protein U S P and silver nitrate, in 
treatment of this condition Just what is used is of less moment in 
conditions of this type, except of course in the hyperacute types of infec- 
tion, such as those due to the gonococcus or the meningococcus In the 
case of the average acute infection almost any thing will be of help sooner 
or later However, sodium propionate appears efficacious in about as 
short an interval as any other drug used and seems to have no unpleasant 
sequelae Furthermore, owing to its effect on staphylococci, its use 
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should diruiuish the tendency of acute staphylococic conjunctivitis to 
become chronic 

In cases of the chronic type of blephaioconjunctivitis the choice of 
medication becomes of greater importance In this condition, it would 
appear that the use of sodium propionate may be of particular value 
Although Keeney found a 20 per cent propionate-propionic acid oint- 
ment to be more effective than the sulfonamide compounds, and only 
slightly less effective than penicillin, m vitro, the 5 per cent solution of 
sodium propionate at 7 3 was less effective in vitio However, m vivo, 
5 per cent sodium propionate is usually equally effective, even sometimes 
superior, probably owing to its prolonged action The clinical short- 
comings of the sulfonamide drugs and the antibiotics, including penicillin 
streptomycin and tyrothncin, became more apparent in treatment of 
chronic blepharoconjunctivitis The frequent allergies that occur, and 
the development of bacterial resistance, which may persist for years, are 
among the important drawbacks to their prolonged use Furthermore, 
these drugs have little effect against most fungi, including yeast Thus 
the combination of fungistatic and antibacterial action that sodium pro- 
pionate appears to offer suggests that further studies concerning it 
may be worth while, even if it proves to be of value merely as another 
supplementary method of treatment or when combined with other drugs 
The fact that sodium propionate can be safely and effectively used after 
the sulfonamide drugs and the antibiotics have been tried, and have 
caused irritation, is alone of great therapeutic usefulness 

The favorable results noted occurred with a 5 per cent solution of 
‘sodium propionate buffered to pn 7 3 As the drug is more effective in 
witro at an acid pn, and as concentrations higher than 5 per cent appear to 
"be tolerated in the eye and have greater antibacterial effect, studies are 
now in progress to determine what stiength and what pn will prove 
the most effective clinically A combination of propionates with capry- 
fates IS also being tried 

Further studies of the scope of usefulness of fatty acid derivatives 
■administered internally or parenterally may indicate value m fungous 
infections of all the ocular tissues The use of the drugs as preseivatives 
for ocular medicaments may also be found advantageous 

SUMMARY 

The lower fatty acids are nontoxic, physiologic antibiotics and 
fungicides Sodium propionate, a fatty acid derivative, was used 
clinically in about 400 cases of conjunctivitis, blepharitis and keratitis 
It has proved efficacious and nomrritating, especially in treatment of 
chronic conditions, and shows promise in its use as a supplement or 
substitute for other therapeutic agents now in geneial use 


667 Madison Avenue (21) 



Abstracts from Current Literature 
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Anatomy and Embryology 


The Variations in the System of the Trunks of the Posterior 
Ciliary Arteries T Sudakevitch, But J Ophth 31*738 
(Dec) 1947 


The author notes the absence m the textbooks of ophthalmology of a 
special section to describe the constant anastomoses of the ophthalmic 
artery, or, of more impoitance, the pathologic changes m the eye con- 
nected with them, notwithstanding that theie is no lack of scientific 
investigation of these anastomoses, they have been well known for a 
long time A review of the known variafions m the system of the ophthal- 
mic artery is then given, followed by the author’s anatomic studies. 
Special attention is given to the two most essential points — the system 
of the ophthalmic aitery in the orbit itself and its pait within the skull. 
What the author believes to be heretofore undesciibed is the fact that 


the ophthalmic artery forms an angle when it passes around the optic 
neiwe, before it enters the foramen opticum — fiist below it and externally, 
then to the superior external margin and then toward the medial side, 
crossing the optic nerve from above This angle exists neaily always. 
As a rarity it may be absent — for instance, when the ophthalmic artery 
IS situated below and to the medial side of the optic nerve The angle 
IS not always the same, not only in different persons, but even m the 
same person In childhood and adolescence the angle is always sharp ; 
aftei the age of 24 it is chiefly perpendicular, and aftei 40 years of age i,t 
IS obtuse The sharp angle may be preserved, in single instances, up to 
senility, but it is not seen after the age of 65 

The author thinlcs that no one has previously described this angle, but 
the vaiiations in it that are due to age change the correlations of various 
parts of the ophthalmic artery, and so the diiection of the pulse wave, 
foi the artery m this particular spot is always firmly fixed to the mem- 
branes of the optic neive and cannot straighten its angle each time in 
1 elation to the pulse wave It is for this reason that the angle changes 
with age from a sharp to an obtuse one 


The article does not lend itself well to abstracting 
with 28 illustrations 


It IS accompanied 
Zentmayer 


Study of Pigment Cells or the Choroid in the Chick Embryo. 
J Nordmann and R Stoll, Ophthalmologica 114 99 (Augf I 
1947 

In chick embryos, the pigment cells of the choioid can be recognized 
fiom the tenth day after fertilization These cells are independent of the 
pigment layer of the retina from the beginning, and some of the cells 
show a close relationship to the choroidal neive endings The authors 
point out that pigmentary elements are usually developed in close rela- 
tionship to such inneiwation -r-r . 

F H Adler 
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Conjunctiva 

Further Research on Pannus Follicularis Trachomatosus 
C Pascheff, Am J Ophth 30: 1001 (Aug) 1947 

Pascheff concludes that pannus is a lyniphofollicular hyperplastic 
manifestation or reaction of the limbal conjunctiva and has the same 
histologic structure and evolution as that in trachoma verum The 
best way to avoid recurrence is to transplant skin instead of mucous 


membrane 


W S Reese 


Conjunctivitis with Membrane Formation M T Hogan, Am 
J Ophth 30. 1495 (Dec) 1947 

Hogan presents a classification of types of conjunctivitis in which 
membranes develop and discusses the nature and pathogenesis of this 
membrane formation Diphtheroids from 100 cases of external ocular 
disease were studied for pathogenicity Attempts to enhance the patho- 
genicity of diphtheroids by utilizing the protective effect of mucin were 
unsuccessful, as were attempts to produce diphtheroid infections of the 
conjunctiva by lowering the resistance of the conjunctiva with diphtheria 
toxin and trauma g 


Cornea and Sclera 

Antitoxin Treatment of Staphylococcic Corneal Ulceration 
J H Allen, Am J Ophth 30:987 (Aug) 1947 

Allen concludes that administration of antitoxin is of practical value 
as a temporary measure in the treatment of severe staphylococcic infec- 
tions until active immunization, chemotherapy or antibiotic therapy can 
become effective 5 


Grave Manifestations of Gold Therapy in the Cornea and Skin 
U Azzolini, Riv di oftal 1:361, 1946 

The author describes a case in which tuberculous manifestations 
were favorably mflueqced over several years by two series of gold 
treatments At the start of the third series, grave changes occurred in 
both corneas and the skin of the face, associated with a high degree of 
eosinophilia 

After reviewing the modern concept of allergy and parallergy and 
considering the reaction which appeared in the cornea and the skin 
after the administration of a gold salt, the author asserts that a local 
sensitivity develops and is due to the sum total of tissue changes of a 
parallergic variety brought on by successive series of gold therapy 
The eosinophilia places this reaction in the group of pseudoidiosyn- 
crasies G B Bietti — J Lo Presti 


Blood Staining of the Cornea W A Manschot, Ophthalmologica 
113*203 (April) 1947 

Five cases of blood staining of the cornea are reported, in which 
histoloEfic sections were made and certain histochemical tests were car- 
ried out The author points out that blood staining of the cornea may 
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occur as a ring, instead of the disk generally reported Blood staining of 
the cornea occurs only after trauma or glaucoma, so that it is probable 
that preceding damage of the endothelium and of Descemet’s membrane 
IS necessary for its appeal ance In almost all of the cases which have been 
studied anatomically, highly refiactile oval bodies are obseived within 
the cornea These were first described by Treacher Collins The author 
found that they are digested by trypsin, and hence he believes that they 
consist of the crystalline precipitation of the protein bodies of hemo- 
globin The pigment observed m the protoplasm of the corneal cells 
contains iron as well as fat, so that it is obvious that both hemosiderin 
and lipofuscm aie piesent p Adler 

Experimental Pathology 

Influence of Local Arterial Blood Pressure on Aqueous Humour 
AND Intraocular Pressure An Experimental Study of the 
Mechanisms Maintaining Intraocular Pressure E Barany, 
Acta ophth 24: 337, 1946, 25: 81, 1947 

The author summarizes his study as follows During the first 
twenty-foui houis after closure of the carotid artery, the intraocular 
pressure and the blood pressure keep a level which does not differ 
from that attained one hour after closure of the artery During the 
subsequent days a slight additional fall in blood piessure, and possibly 
also in mtiaocular pressure, is followed by a return to normal This 
return to normal is much more rapid in the case of the intraocular 
pressure than in that of the blood pressure Moreover, the intraocular 
pressuie leturns to complete normality in spite of the persistence of 
a considerable deficit in blood pressure This return could be inter- 
preted as the result of a slow-acting regulation However, the fact 
as the intraoculai pressuie and the regulatory mechanisms completely 
lecovers, in spite of persistent deficit in blood pressuie, supports the 
view that the observed regulation is an instance of a more general 
adaptation of the vascular bed to low blood presure q p p^j^^iNS 

General 

« 

Eruptive Fever with Involvement of the Respiratory Tract, 
Conjunctivitis, Stomatitis and Balanitis S N Soll, Arch 
Int Med 79:475 (May) 1947 

This syndrome has been described undei a vaiiety of terms, such as 
eruptive fever with stomatitis and ophthalmia, erythema multiforme 
exudativum of Hebra, erythema or herpes ins conjunctivae, ectodermo- 
sis erosiva pluriorificiahs and Stevens- Johnson syndrome Soll reports 
observations on 20 cases occurring in military personnel The disease is 
acute, probably infectious, self limited and febrile Prodromal symptoms 
referable to the respiratory tract are followed by lesions of the skin and 
mucous membrane of the mucocutaneous junctions, characterized by 
vesicles and pseudomembranes and accompanied frequently with fever, 
and occasionally with bronchopneumonia In detei mining the patho- 
genesis, bactenologic observations are of no significance There is no 
evidence that ingestion of drugs is a factor Because of the prodromal 
symptoms referable to the respiratory tract and generalized manifesta- 
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tions, the disease is regarded as air borne, systemic and probably due to 
a virus The various names proposed and used are misleading m that 
they direct attention almost exclusively to the skin Erythema exuda- 
tivum multiforme means little m cases in ''vhich dermatologic lesions do 
not occur The term “erythema pluriorificiahs exudativum” is better in 
that It refers also to the orifices of the body, but it is too long and has 
only descriptive meaning Until the causative agent is found, appropriate 
naming of the disease will not be possible 

General Diseases 


Syndrome of Sjogren E Hartmann and S de Seze, Bull Soc 
d’opht de Pans, January-February 1947, p 10 
According to the authors, these are the first 2 cases of Sjogien’s 
syndrome seen in France The triad of symptoms consist of evolutionary 
chronic arthritis, hyposecretion of salivary glands and secondary altera- 
tions of the conjunctiva and cornea with hyposecretion of the lacrimal 
glands and keratoconjunctivitis sicca In both cases in which the syn- 
drome was present the lowei cul-de-sac was red and presented many 
follicles A mucopurulent secretion revealed Staphylococcus albus 
The cornea was cloudy and showed streaks which stained wtih fluo- 
rescein The lacrimal secretion was diminished There were a slight 
elevation of general temperature, paitial anemia, and increase m poly- 
morphonuclear cells L L Mayer 


Relation or Cutaneous Diseases and Ocular Lesions M Artom, 
Rev pauhsta de med 29. 261 (Oct ) 1946 

When one is considering the relation of the skin and the eyes, the 
pathologic condition of the eyelids and that of the globe should be 
studied separately Quincke’s angioneurotic edema and toxicodermal 
edemas, especially those caused by hair dyes, commonly involve the 
eyelids Blepharitis establishes the patient’s seborrheic condition 
Dermatoses, such as zoster, lupus erythematosus, infections, burns, 
vaccinia pustules, trauma and mycosis, are of special importance when 
seen on the lids, as they often cause cicatricial ectropion Xanthelasma 
IS also of interest m connection with the cutaneous metabolism of the 
lipids Syphilis and leprosy cause many ocular manifestations Cuta- 
neous tuberculosis is generally accompanied with ocular alterations, and 
phlyctenular keratitis is often observed in the several varieties of tuber- 
culosis, especially the papulonecrotic type Some cutaneous avitaminoses 
are characterized by ocular symptoms, such as the coineal lesions 
associated with pellagra, xerophthalmia and day blindness, which, m 
children, often accompany cutaneous manifestations characteiistic of 
avitaminosis, and conjunctival and letinal hemorrhages, which are a 
part of the cutaneous syndrome of scurvy and avitaminosis C Con- 
genital cataract, which frequently accompanies the genodermatoses, that 
IS the alterations of the tegument and its adnexa caused by hereditary 
disturbances of the germ plasma, should be especially mentioned 
Congenital cataract is also noted in association with Pringle s nevus 
and Recklinghausen’s neurofibromatosis Retinal angioid streaks, abnor- 
mahties of motility, exophthalmos and the condition of the fundus of 
the eye are considered M E Alvaro 
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Glaucoma 

The Problem of Glaucoma Jan Vanysek, Brit J Ophth 30:742 
(Dec ) 1946 

The author agrees that the comparison of glaucoma and edema is 
justified to a great degiee In an effort to find out whether there is a 
parallel between edema and glaucoma, he leviews present views on 
edema One can easily find a parallel between inflammatory edema 
and glaucomatous iritis In the typical secondary glaucoma which occurs 
in cases of thrombosis of the central vein of the retina, he finds a 
parallel with cardiac edema For primary glaucoma he finds a parallel 
in Quincke’s edema In view of this concept of the pathogenesis of 
glaucoma, it would seem possible to control glaucoma in a conservative 
way by restoiing the imbalance of the vegetative nervous system,, 
paralyzing the sympathetic fibeis and lemovmg accentuating causes 

W Zentmayer 

General and Local Neuro vegetative System in Patients with 
Primary Glaucoma Miguel de Torres Lucena, Rev espan. 
de oto-neuro-oftal y neurocir 4:166 (Sept -Oct) 1945 

De Torres Lucena first studies the geneial tonus of the vegetative 
system in his patients with primary glaucoma He subjects the patient 
to conditions similar to those necessary for a determination of the basal 
' metabolic rate, repeatedly takes the patient’s pulse m a clmostatic and an 
orthostatic position, injects neutial atropine sulfate, 0 25 mg, intia- 
venously and repeats the injection until a complete block of the vagal 
system is obtained The frequency of the pulse at this point will indi- 
cate the sympathetic tonus, and its difference from the normal pulse 
rate gives the parasympathetic tonus He found a constant dystonia 
(imbalance of the two parts of the vegetative system) in his glaucomatous 
patients amphotony (increased tonus of both parts of the vegetative 
system) with acute congestive glaucoma and a mixed type with chronic 
simple glaucoma He gives the following figures for patients with 
acute congestive glaucoma amphotony m 65 51 per cent, a hypervago- 
tonic-hyposympathicotonic state in 24 13 per cent, a hypersympathico- 
tonic-hypovagotonic state in 6 89 per cent and a hyposympathicotonic 
state in 3 44 per cent , for chronic simple glaucoma a hypervagotonic 
hyposympathicotonic state foi 50 per cent, a hypersympathicotonic- 
hypovagotonic state foi 35 71 pei cent, a hypersympathicotonic state 
in 7 14 per cent and a hypovagotonic state in 7 14 per cent 

Once his patient’s vagal system was blocked, he determined the local 
tonus of the ocular sympathetic system by measuiing the size of the 
pupil and taking the intraocular tension In normal subjects no change 
in tension was observed, but in patients with piimary glaucoma he 
obtained hypertension m 47 72 per cent, hypotension in 36 36 per cent 
and unaltered tension in 15 9 per cent He considers these changes in 
tension an expression of a local dystonia of the ocular vegetative system, 
which is of sympathicotonic type m 50 per cent and of parasympathico- 
tonic type in 30 per cent of patients w’lth acute congestive glaucoma He 
leached similai conclusions for simple chronic glaucoma 

Escapini Humberto 
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Injuries 

The Fundus in Fresh Gunshot Wounds or the Skull S Zbar- 
SKY, J Ophth 1 . 43, 1946 

Five hundred and thirty service men with trauma of the skull were 
observed, of these the meninges were injured in 80, the bones of the 
skull in 100 and the soft tissue of the brain m 350 The fundus was 
examined two to three days after the injury and every four or five days 
thereafter for three or four weeks, or as long as the patient remained 
m the hospital Zbarsky summarized his observations and reached the 
following conclusions Primary edema of the brain, even in cases of 
severe trauma of the skull, did not effect the optic nerve, the changes 
111 which were observed on the third day Papilledema appeared m cases 
of severe edema or infection of the brain Of the cases of injury to the 
soft tissues of the head, the optic nerve remained normal in 100 per cent, 
of cases of injury of the bones of the skull, a pathologic condition of the 
fundus was found in 20 per cent, and m cases of injury of the brain, 
papilledema was observed in about 60 per cent Papilledema was seen 
in 20 per cent of cases of traumatic abscess of the brain A normal fundus 
usually indicated a favoiable course of the injury to the skull and brain 
The prolonged presence of papilledema in cases of prolapse of the brain 
IS a poor prognostic sign The pictuie of the fundus has an important 
■diagnostic and prognostic value and will aid in deciding whether to per- 
form an emergency operation or to evacuate the injured man from the 
Army base hospital to the rear 

Case histones illustrate the article q Sitchevska 

Lacrimal Apparatus 

Technical Contributions to Dacryocystorhinostomy B Car- 
reras Duran, Arch Soc oftal hispano-am 6: 1134 (Nov) 1946 

The author points out the danger of injury to the nasal mucous 
membrane when, in dacryocystoihmostomy, the opening in the bone is 
made with the trephine To avoid this complication, he injects by 
the nasal route 1 or 1 5 cc of an oily solution of procaine hydrochloride 
between the nasal mucous membrane and the bone Since the ophthal- 
mologist IS not familiar with the intranasal anatomy, the author has 
devised a simple instrument to point to the region where the injection 
IS to be made It consists merely of a metal rod, of the same length 
as the needle of the syringe, attached to the base of the needle and 
running parallel to it The needle extends into the nose, and the rod 
remains on the outside When the tip of the rod reaches the region 
of the lacrimal sac, the liquid is injected under the intranasal mucous 
membrane 

The danger of hemorrhage during or after dacryocystorhinostomy is 
minimized by making the incision in the nasal mucous membrane with 
a fine electric knife, instead of with the ordinary scalpel The article 
IS illustrated with drawings p Carrasquillo 

An Advantageous Modification of Dacryocystorhinostomy 
M Burch Barraquer, Arch Soc oftal hispano-am 6 1150 
(Nov) 1946 

One of the most important causes of failure of dacryocystorhinostomy 
is closure of the opening made into the nasal cavity when the posterior 
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and anterior lines of sutures between the wall of the sac and the nasal 
mucous membiaiie come m contact and fuse m healing To avoid this, 
the author has used to advantage in 29 cases a V-shaped silk suture, 
which, by being passed through the skin, nasal mucous membrane and 
wall of the sac and being brought out again through the skin, approxi- 
mates the anterior wall of the sac and the anterioi hp of the opening 
into nasal mucous membrane and brings them m contact with the 
superficial tissues when the ends of the thiead are tied on the suiface 
of the skin In this way, the approximation of the suture of the 
posterior wall of the sac and the nasal mucous membrane and that of 
the anterior wall of the sac and the nasal mucous membiane is avoided 
The author uses a special technic for the incision in the skin and 
the dissection of the underlying muscle fibers and tendons m exposing 
the lacrimal sac m ordei to obtain the best results with his suture At the 
same time, he achieves better cosmetic results 

H F Carrasquillo 


Methods of Examination 


Investigation in Variable Monochromatic Light of the Outer 
Vessels OF THE Eye T Kornerup, Acta ophth 24:423,1946 

The author’s summary follows 

The pericorneal injection m eyes showing inflammatory changes 
was examined by the author in variable monochromatic light 

The so-called LS value, being the mean between the long wavelength 
(L) at which the vascular netwoik close to the corneal limbus dis- 
appears and the short wavelength (S) at which it reappears, could 
thus be detei mined 

This value varies during the course of inflammatory diseases of 
the eye A clinically observable, continuously proceeding improvement 
IS accompanied with steadily falling LS values, a deterioration, by 
rising LS values, without any tendency to fall 

In several cases, as shown by the graphs, a change which was not 
yet clinically observable was predicted by a change in the LS values 

O P Perkins 

Ocular Muscles 


The Psychology of the Squinter A E Stromberg, Am J Ophth 
30:601 (May) 1947 

Stromberg concludes that the success of orthoptic training is 
determined by the desire and will of the patient to learn and that the 
development of this will depends on the teaching ability of the orthoptist 
These patients must always be regaided as individual peisons, not 

W S Reese 


Which Squints Respond Besi to Orthoptic Treatment? 

E Roth, Am J Ophth 30:748 (June) 1947 

Roth states that purely accommodative squints and those with a 
large convergence insufficiency factoi offer a good prognosis, but that 
squints with a pure, or even a primary, divergence excess factor must 
be treated surgically ^ g 
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The Place of Peripheral Fusion in Orthoptics H M Burian 
Am J Ophth 30: 1005 (Aug) 1947 J^urian, 

Bunan discusses the various types and degrees of fusion and empha- 
sizes the importance of studying the sensory behavior of the peripheral, 
as well as the central, areas and the training potentialities of the 
periphery of the retina ~ ^ 

W b Reese 

Optic Neuritis and Oculomotor Paralysis A Grignolo. Boll 
d’ocul 24: 61, 1945 

The author describes the case of a woman aged 48 in whom, after 
a typical eruption of herpes zoster ophthalmicus involving the first and 
second branches of the trigeminus nerve, there appeared three days later 
ptosis of the upper lid, paralysis of the superior rectus muscle, herpetic 
keratitis and retrobulbar neuritis, with complete loss of central vision 
and pallor of the nerve head With the passing of time the paralysis of 
the levator and superior rectus muscles disappeared, but vision remained 
affected, owing to well established atrophy of the optic nerve 

G B Bietti 

Orbit, Eyeball and Accessory Sinuses 

Exophthalmos in Relation to Orbital Tumors Report of Eight 
Cases S B Forbes, South M J 40:206 (March) 1947 

Eight cases of unilateral exophthalmos resulting from orbital tumors 
are reported The series comprised a lipoma, an extraorbital squamous 
cell carcinoma involving the posterior part of the orbital plate, an 
ethmoidal pyocele, an ethmoidal mucocele and a primary pseudotumor, 

1 case each , orbital hemangioma, 2 cases, and ti emendous hypertrophy, 
edema and infiltration of the muscular cone and extraocular muscles, 
particularly the inferior rectus, 1 case In the case of the primary 
pseudotumor, the exophthalmos disappeared after irradiation In all the 
remaining cases surgical treatment was successful The Kronlem opera- 
tion was used for the removal of the hemangioma in both cases How- 
ever, the author experienced a great deal of difficulty with this approach 
in 1 of these cases, in which the hemangioma was situated in the extreme 
posterior inner aspect of the orbit , he states the belief that an approach 
through the brow or a transfrontal approach through the orbital roof 
would be easier and safer in cases of tumor in this location An original 
method of delivering a large hemangioma en masse is described 

C P Grant 

Pseudosinusitis of the Newborn and the Young Infant G 
Offret and J Meaux, Arch d’opht 7 : 250, 1947 

This IS a long, detailed discussion, with the citation of 2 cases The 
development of the teeth and sinuses in the baby is presented in some 
detail As a result of their investigation, the authors express the belief 
that the condition (pseudosinusitis) is primarily osteomyelitis of the 
superior maxilla They state that the idea of a smal origin in children 
should be abandoned Formerly the prognosis was unfavorable, the 
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mortality reaching as high as from 70 to 80 per cent of cases Within 
lecent years surgical intervention has taken a secondary place m the 
treatment, which now consists largely m the use of the sulfonamide 
drugs and penicillin The sulfonamide compounds had aheady reduced 
the mortality to between 50 and 30 per cent An extensive bibliography 
is appended S B Marlow 


Physiology 


Studies on the Physiology of the Eye Using Tracer Substances 
I The Steady-State Ratio of Sodium Between Plasma and 
Aqueous Humor in the Guinea Pig R O Scholz, D B 
CowiE and W S Wilde, Am J Ophth 30: 1513 (Dec ) 1947 


Scholz, Cowie and Wilde used ladioactive sodium as a tracer to 
study the distribution of sodium between the plasma and the aqueous 
and between the aqueous and the lens m the guinea pig The steady 
state ratio — the sodium plasma-sodium aqueous ratio — was found to 


be 0 920 


W S Reese 


Physiology 

Studies on the Physiology of the Eye Using Tracer Substances 
II The Turnover Rate of Sodium in Aqueous Humor of 
the Guinea Pig W S Wilde, R O Scholz and D B Cowie, 
Am J Ophth 30:1516 (Dec) 1947 

Wilde, Scholz and Cowie compare the direct, oi linear, method with 
the exponential method of calculating from tracer data the turn-over 
rate of a constituent in the aqueous humor of the eye They find that 
the exponential method is the more accurate ^ c t? 


Studies on the Outflow Pressure of Aqueous in Human Beings 
H Goldman, Ophthalmologica 114: 81 (Aug ) 1947 

The difference between the intraocular pressure and the pressure in 
the episcleral veins is the outflow pressure of the aqueous humor This 
determines the late of flow of the aqueous humor out of the eye The 
author has sought to measure this outflow pressure by determining the 
pressure of the special spring balance put on the middle of the cornea 
which IS just able to broaden the aqueous thread in a laminated episcleral 
vein, that is, m one of the aqueous veins visible m the conjunctiva and 
episclera This pressure he calls the “apparent outflow pressure,” and it 
is always increased during high pressure in a case of glaucoma This 
apparent outflow pressure is increased in simple glaucoma, even if the 
tension of the eye has been rendered noimal by drugs On the other 
hand, in cases of acute glaucoma in which the pressure is normahzed by 
drugs, this outflow pressure is normal In cases of chronic congestive 
glaucoma m which the tension is normahzed by drugs, it is sometimes 
found elevated and sometimes normal Goldman believes that in 90 per 
cent of persons one can see the aqueous veins Therefore, it seems 
possible to find out very early states of simple glaucoma by a rapid proce- 
dure, namely, the measurement of the apparent outflow pressure 

F. H Adler 
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Refraction and Accommodation 

Lamp and Its Use for Refraction S Van 
Wien, Am J Ophth 30: 1527 (Dec ) 1947 

Van Wien enumerates the advantages of sodium light for funduscopy 
but he found no essential difference between it and polychromatic light in 
letmoscopy, nor did it improve visual acuity With cycloplegia, print 
could be read at closer distance with white light, and this may be addi- 
tional proof for so-called paradoxic accommodation 

W S Reese 

Effect of Visual Training on Existing Myopia H R Hildreth, 
W H Meinberg, B Milder, L T Post and T E Sanders,’ 
Am J Ophth 30: 1563 (Dec) 1947 

The authors conclude that training improves the vision of some 
myopic persons, although there is no change in the refractive error A 
recheck after an interval of fifteen to twenty-three months showed that 
5 of 11 of the patients in their series retained the improvement 

W S Reese 

Retina and Optic Nerve 

Treatment or Retinitis Pigmentosa with Special Reference to 
THE Filatov Method D M Gordon, Am J Ophth 30. 565 
(May) 1947 

Gordon reviews the various measures used in treatment of retinitis 
pigmentosa, giving attention to the Filatov method of tissue therapy 
Woik done at the New York Hospital with this method is presented 
as a guide to other investigators -yy g Reese 

Epidemic Retrobulbar Neuritis in the Philippines During the 
Japanese Occupation G DeOcampo, C V Yambao, P J 
Managas and C L Sevilla, Am J Ophth 30 698 (June) 1947 

Data are given on 38 cases of retrobulbar neuritis, 2 of which are 
cited in detail as typical The diagnosis and treatment are discussed 
Predisposing factors are thought to be (1) individual and racial weak- 
nesses of the nervous system, or “soil”, (2) emotional strain of the war, 
and (3) focal infection, indulgence in tobacco and alcohol, lactation and 
other conditions W S Reese 

Retinitis Proliferans and Tuberculosis G Gimenez Ruiz, Aich 
Soc oftal hispano-am 7 226 (Maich) 1947 

Gimenez Ruiz presents 2 cases of proliferating retinitis in patients 
with tuberculosis He assumes that the latter was the causative factor 
One of the patients, a man aged 28, with active pulmonary tuberculosis, 
had current hemorrhages in the vitreous, and from these retinitis prolif- 
erans developed The other patient, a man aged 23, showed increased 
density and areas of calcification in both pulmonary hiluses and chron- 
ically enlarged cervical lymph nodes He also had repeated hemorrhages 
into the vitreous, which later became organized 
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The author contends that pieretinal hemorrhages must occui in 
order that retinitis prohferans may develop The hemorrhages are pre- 
ceded by phlebitis of the letinal veins, usually of tuberculous natuie 

H F Carrasquillo 


Retinal Periphlebitis G C^rdillo, Rassegna ital d’ottal 13:56, 
1946 

The authoi describes a case in which lesions of the fundus typical 
of periphlebitis were follo\\ed by seveie retinal hemorrhage, without 
involving the vitreous, and a completely benign course, with conservation 
of visual function The changes were only in the periphery of the 
fundus In discussing the etiology, the author ruled out thromboangiitis 
obliterans, focus of infection in the tonsils and hemorrhagic diathesis, 
and demonstrated its tuberculous nature by a strongly positive leaction 
to the intradermal test with tuberculin, by the constitutional habitus 
of the patient and by the regiession of the perivenous exudates and 
the appearance of less serious hemorrhages after the intradermal 
reaction to turbercuhn The infection seems to be hematogenous. 
A cure with tuberculin could not be attained, but treatment with cal- 
cium, arsenic and ascoibic acid showed favorable response when 
autohemotherapy was added at the height of the hemorrhagic episodes. 

G B Bietti — J Lo Presti 


Trachoma 


Electrometric Variations in the Tissue pn in Trachoma P. 

Vancea, Arch d’opht 7: 156, 1947 

The authoi presents evidence indicating that the trachoma virus 
produces an increased acidity of the conjunctival tissues and that this 
acidity returns to normal as soon as the trachomatous foci are thrown 
off The clinical cure is preceded by a reestablishment of the acid-base 
equihbiium, a reestablishment which can be considered a tiue biochemical 
cure and which is evident early as compared with the clinical condition. 

S B Marlow 

Tumors 


Pigmented Tumors A B Reese, Am J Ophth 30. 537 (May) 1947. 

Reese, in this de Schwemitz Lecture, discusses tumors which seem 
to differ genetically, histologically and clinically but have one factor 
in common, namely, pigment This tends to dominate the histologic and 
clinical picture and ovei shadows or excludes other fundamental dif- 
ferences Therefore he suggests that the teim “melanoma” be dis- 
carded, and he offers altei native designations yj g Reese 


Neuroblastoma or the Adrenal whth Orbital Metastases R N. 

Shaffer, Am J Ophth 30:733 (June) 1947 

Shaffer reports 5 cases of neuroblastoma of the Hutchinson type 
with autopsy obseivations He emphasizes the importance of roent- 
genologic evidence of calcification above the kidney as a diagnostic aid 
Radioactive phosphorus has been unsuccessful in the treatment of these 
patients ^ ^ 

W S Reese 
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Lymphocytoma of the Orbit Successfully Treated by Roentgen 
Irradiation S Van Wien, Am J Ophth 31* 209 (Feb ) 1948 

Van Wien presents a case of lymphocytoina of the orbit The diag- 
nosis was established by means of biopsy, and satisfactory response to 
roentgen therapy was obtained -<^7 o t, 

W S Reese 

Origin of the Malignant Melanomata E Wolff. Bnt T Oohth 
33:72 (Feb) 1948 ^ 

Wolff is opposed to the theory of a unitary origin of malignant 
melanoma He believes that the nevus should be regarded as a com- 
posite, or mixed, tumor, consisting for the present purpose of nevus 
cells, epithelial cells and branched chromatophores Each of these ele- 
ments may prohfeiate alone or with the others to produce a malignant 
pigmented tumoi The final structure will depend on the relative pro- 
portions of the three types of cell Zentmayer 


Uvea 

Relation or Allergy to Acute Iritis P Lemoine, Arch d’opht 
7. 161, 1947 

In recent years many authors have been inclined to attribute to 
allergy ocular conditions of uncertain cause which apparently are not 
•due to a infectious process The author summarizes three theories The 
first IS that of the liberation of histamine and the use of antihistamine 
drugs The second theory is that of an antigen-antibody reaction, pro- 
ducing a flocculation of colloids, which, in turn, leads to vascular dis- 
turbances and to imbalance in control of the sympathetic nervous system 
Magnesium hyposulfite has been used to prevent this process A third 
theory incriminates the vascular endothelium The author used mag- 
nesium hyposulfite in a series of 30 cases of acute iritis These cases 
were divided into two groups those m which regular injections were 
given and those in which the injection was difficult In 8 of the 10 cases 
in the first group improvement was much more rapid than in the second 
group The technic of the injections is given A daily intravenous 
injection of 10 cm of a 10 per cent solution of the drug is used for the 
first five or six days The injections are then spaced according to the 
progress of the condition The author cites 3 significant cases in which 
improvement was definitely more rapid It was surprising that the 
antiallergic treatment was favorable in 25 of 30 cases, and the first case 
was especially interesting in that there seemed to be a close relation 
between the intis and an intestinal disturbance The author expresses 
the belief that the allergic hypothesis does not contraindicate the use 
of an etiologic medication Hyposulfite intervenes only to check what- 
ever allergic consequences may be present In the majority of cases 
both types of treatment should he employed concurrently in order to 
obtain the maximum benefit to the patient g g Marlow 

Vision 

JBinocular Vision D Campbell, Bnt J Ophth 31:321 (June) 
1947 

In this paper the Middlemore Lecture, Campbell reviews and anal- 
yzes the hteratuie As the common disorders of binocular vision, she 
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gives piimaiy amblyopia and the allied condition of suppression, stra- 
bismus, both paialytic and concomitant, and heterophoria 

The factors contributing to maintenance of perfect binocular vision 
in man are the overlapping of the visual fields, a strongly developed 
sense of fusion and the dominance of macular over peripheral vision 
The maintenance of perfect bmoculai vision must depend on a bilateral 
harmony u ithin the central ai ea of the two mechanisms of pattern vision 
and fusion 

The author has found that good binocular vision persists in the dark- 
adapted eye, even when the illumination of the test object is so low as to 
favor lod, lather than cone, vision The author has ariived at the same 
conclusion as Verhoeff, that binocular vision depends on some form of 
physiologic replacement 

Occlusion should not be left, as it so often is in the case of the 
hospitalized child, until the age of 5 It can be emploj’^ed much earlier, 
or pel haps a bettei method is the use of atropine drops in the good eye 

W Zentmayer 

Vitreous 

Operatixe Technic OF Vitreous Replacement M H Fritz T M 
Fennessy and H Cabrera, Am J Ophth 30: 1221 (Oct) 1947 

This article describes the technic of replacement of vitreous with 
cerebrospinal fluid This piocedure was carried out on refrigerated 
human eyes A plea is made foi ophthalmologists to use this method 
in suitable cases g Reese 

Transplantation of Vitreous A Preliminary Report H M 
Katzin and J Blum, Brit J Ophth 31: 760, (Dec ) 1947 

A brief chronologic survey of the attempts made to remove vitreous 
without leplacement oi to replace it with saline solution, air or animal 
vitreous is given The authors give the following summary of their 
experimental work Transfei of vitreous was studied in 39 rabbit eyes, 
with a follow-up period of six months Several types of pi ocedure were 
used , these are described in the text, and a comparison of these proce- 
dures in the experimental animal and in the human eye is discussed 

Traumatic cataract was pioduced in 2 cases, retinal detachments 
which persisted occurred in 6 cases, and localized proliferation of fibrous 
tissue around the site of punctuie, in 7 cases These complications, par- 
ticularly the retinal detachment, are significant and should be borne in 
mind in the election of vitreous transfer as a clinical procedure 

W Zentmayer 


Therapeutics 

An Attempt to Treai a Perforated Eye with Subconjunctival 
Penicillin F R Neubert, Brit J Ophth 32: 162 (March) 
1948 

The eyeball had been perfoiated through the cornea by a wure On 
the second daj 50 000 units of penicillin in epinephrine and “nuvatox” 
was injected subconjunctivally and 30,000 units w^as given intra- 
rausculaily This subconjunctival injection was repeated twuce On the 
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fifth day the eye was enucleated because of 
The diagnosis was confirmed pathologically 


beginning panophthalmitis 
W Zentmayer 


Tissue THnRAp\ or Ocolvr Complications in Patients with 
Hypertension D Bushmitch Oftal zhui 2 36, 1946 

Dm mg the siege of Leningrad, in 1942, the oculists were the first 
to observe the increase of hypertension because of the frequency of angio- 
spastic retinitis among patients at the ophthalmic clinics 

Twenty-four patients with hypertension accompanied with retinal 
changes, hemorrhages, neuioretinitis and atrophy of the optic nerve 
(4 patients) weie treated vith injections of autoclaved preserved leaves 
of aloe combined with implantations of pieserved skin of the cadaver 
In all patients improvement in tlie general condition (in 11, the blood 
pressure was loweied) and m the fundus picture \vas obsen^ed, most 
of the retinal hemoirhages nere absorbed, the edema of the disk 
decreased, and in the majority vision improved The headaches disap- 
peai ed m several cases The effect of the treatment was not permanent, 
and the injections had to be repeated m two to three months The treat- 
ment y as given ambulatory patients Q c 


Tissue Therapy or Traumatic Changes of the Vitreous in the 
Period of World War II I Ershkovich, Vestnik oftal 25 16, 
1946 

Tlie statistical data of World War II indicate that hemorrhages into 
the vitreous occur m from 17 to 58 pei cent of all cases of ocular injurj^ 
Ershkovich analyzes the vai lous end results of hemoi rhage m the vitre- 
ous and the various methods of tieatment applied by the Soviet ophthal- 
mologists 

He used tissue therapy m 20 cases of opacities m the vitreous result- 
ing from war injuiies m a military hospital In 2 cases the injury was 
caused by a bullet , m the others, by fragments of mines and grenades 
In 14 cases there was a penetiating injury, and in 6, contusion of the 
eyeball In all cases there vere severe complications from the injury 
intraocular foreign bodies, 6 cases, retinal detachment, 7 cases, and 
proliferative retinitis, 2 cases In 3 cases the remaining eye was affected, 
the other eye having been enucleated at the front 

Tissue therapy was applied from one to nine months aftei tlie 
injury In 10 cases it was combined AMth osmotherapy, and in the othei 
10 cases it was used alone Implantation of preserved placenta beneath 
the skin of the eai or undei the coiijuiictnfa , intramuscular injections of 
cod liver oil, and subcutaneous injections of presen'-ed blood weie used 
In 17 cases repeated courses of tissue therapy u eie employed The time 
of observation was from three months to two and one-half yeais 

Tissue therapy gave improAement in 18 cases, including those of 
intraocular foreign bodies and detachment of the retina Vision Avas 
improved in many cases from light projection and counting fingers to 
005, 01 or 04 

Ershkovich uiges the use of tissue therapy in tiaumatic changes of 
the Aitreous, eA^en in apparent!} hopeless cases 


Olga Sitchevska 



Book Reviews 


Oculus: Tabulae Biologicae. Volume 32, Part I Edited by K Stein- 
doift, F P Fischei, J S Fnedenwald and Arnold Sorsby Price, 
60 fioiins Pp 408 Amsteidam Netherlands, Ultgeveiij W 
Junk, 1947 

The thiiteenth rolunie of the “Tabulae Biologicae,” which is devoted 
to the eye, has been planned for publication in four paits The fiist 
part has now appeared in print, about ten yeais after woik on this 
gieat undertaking was initiated Moiphologic data are presented in 
the chapteis on the eye of the invertebrates, by H Kahmann, the 
metiic and desciiptive chai acteristics of the human and the animal eye, 
by St Martm-Oppenheim, and the desciiptive anatomy of the veite- 
brate and the human eye, by K Stemdoi ff , as well as in the brief section 
on the embiyology of the vertebrate eye, by C Dejean and F Granel 
In the three additional divisions, J Noidmann discusses the anatomic, 
physiologic and pharmacologic aspects, and K W Aschei, mtiaocular 
pressure and blood pressure in the ocular vessels 

The descriptive and compaiative anatomic mateiial is almost exclu- 
sively pi esented in the form of tables, without connecting oi explanatoi y 
text except for the condensed treatise on embiyology The amount of 
infoimation embodied m the tables is overwhelming It is collected 
fiom widespiead sources, and as a presentation of facts nothing on 
the oculist’s bookshelf is comparable to it A good, although not com- 
plete, list of references pertaining to the tabulated data is appended 
to each section This will enable the leadei to judge the statistical 
value or significance of the findings and measurements tabulated by 
letuining to the original papers In the chapters concerned with the 
embryologic, physiologic and phai macologic phases, the subject matter 
IS described with a minimum of words, rvithout discussion or comment 
The authors obviously adheie to the pnmaiy purpose of the woik, 
namely, to convey facts, not theories 

The ophthalmologist will be attracted fiist by the instinctive and 
exhaustive section on anatomy, by Steindorff, and by the sections on 
intraoculai pressure and blood pressure in the ocular vessels, by Ascher 
It is tiue that none of these sections is complete or brought up to date, 
as the literature published after 1937 either is not or is insufficiently 
covered, but this disadvantage is compensated for by a concise presen- 
tation of a stupendous mass of measuiements and lesults in the various 
phases of ocular anatomy and physiology 


Not only will this monumental piece of woik seive as a book for 
lefeience in biologic libraiies and research laboratories, but the facts 
which It offeis will often provide satisfactoiy answ^ers to questions 
occui ring in investigative work It will be necessary to make the abun- 
dance of information in this book readily accessible by a good index 
In fact, the completeness of such an index rvill determine the niarttral 
value of the book 


Ludwig von Sallmann, MD 
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Ophthalmology in the War Years Volume 2 (1944— June 1946). 

Edited by Meyei Wiener, M D Price, $16 Pp 977 Chicago 

The Year Book Publishers, Inc, 1948 

With the appearance of the second volume, ophthalmologic literature 
during the war yeais has now been completely coveied Owing to the 
difficulty in obtaining scientific articles and books during the war years, 
ophthalmologists will value the completion of this series and add the 
expression of their thanks to Dr Wiener and to his admirable group 
of associate editois The labor and painstaking diligence which the 
collection of the titles and the writing of the review articles must have 
taken testify to the altruism and devotion of the editors New chapters 
have been added and some omissions in the first volume, reviewed in 
the Archives (37 : 258 [Feb ] 1947) have been corrected 

The subjects and their authors are as follows “Anatomy and 
Embryology,” John J Prendergast, “Biochemistry, Pharmacology and 
Toxicology,” W Moiton Grant and David G Cogan, “Chemical War- 
faie Agents Effects on the Eye and Their Treatment,” Jonas S Fried- 
enwald and William F Hughes Jr , “Color Deficiency,” Louise L 
Sloan , “Comparative Ophthalmology,” , Helenor Campbell Wilder , 
“Congenital Anomalies,” Arthur M Yudkin, “Conjunctiva,” Edward 
P Burch, “Cornea and Sclera,” Ramon Castroviejo, “Comeal Epi- 
thelium Mitosis and Wound Healing,” Jonas S Friedenwald, “Elec- 
trophysiology,” S Howard Bartley, “Experimental Pathology” Peter 
C Kronfeld, “General Pathology and Bacteriology,” S Rodman Irvine 
and Mary Dailey Irvine, “Glaucoma,” Otto Barkan, “Hygiene, Soci- 
ology, Education and History,” Windsor S Davies , “Industrial Ophthal- 
mology,” Hedwig S Kuhn, “Injuries,” Robert J Masters, "The 
Lens,” Ray K Daily and Louis Daily Jr , “Lids and Lacrimal Appara- 
tus,” Harold F Whalman , “Methods of Examination,” Leo L Mayer , 
“Neuro-Ophthalmology,” P J Leinfelder, “Ocular Neuromotor Mech- 
anism,” George P Guibor, "Orbit, Eyeball and Sinuses,” William L 
Benedict , “Physiologic Optics,” Kenneth N Ogle , “The Pupil,” Henry 
Minsky, “Refraction and Accommodation,” E Merle Taylor, “Rela- 
tionship of the Eye to the Nose and Throat,” W Nicholas Sauer, 
“Retina and Vitreous,” Hugo Lucic, “Surgery of the Eye," Bennett 
Y Alvis and Edmund B Alvis, “Systemic Diseases, Syphilis, Para- 
sites,” Joseph Igersheimer, “Therapeutics,” Frederick C Cordes, 
“Trachoma,” Phillips Thygeson, “Tumors,” Jack S Guyton, and 
“Uveal Tract,” William M James 

A brief study of the text will convince the reader of the excellence 
of the reviews and the completeness of the subjects listed Again, our 
thanks to Dr Wiener and his associates for this admirable volume 

Arnold Knapp 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, Pans, 6®, France 
Secretary-General Dr A Churchill, 66 Boulevard Saint-Michel, Pans, 6®, France 
All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Pans, 6®, France 

International Ophthalmologic Congress 

President Prof F W Nordenson, 3 Grefgatan, Stockholm, Sweden 
Secretary Di Halger Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd , London S W , England 
Secretary Dr F Wibaut, P C Hoofstraat 145, Amsterdam, Holland 

• Pan-American Congress of Ophthalmology 

President Di Conrad Berens, 301 E 14th St, New York 3 
Executive Secietanes Dr Thomas D Allen, 122 S Michigan Ave, Chicago 2 
(North of Panama) Dr M E Alvaro, 1151 Riia Consolacao, Sao Paulo, 
Brazil (South of Panama) 

Place Mexico City Time 1952 


FOREIGN 

All-India Ophthalmological Society 

President Dr S A Rahim, Kachiguda, Hyderabad (Deccan) 

Secretaries Dr G Zachariah, 16 Marshall’s Rd , Egmore, Madras Dr S N 
Cooper, Laud Mansion, 15 Queen’s Rd , Bombay 

Belgian Ophthalmologic Society 

President Dr L Weekers, rue Forgeur 15, Liege 
Secretary-General Dr M Appelmans, Avenue Ruelens 179, Louvain 

British Medical Association, Section on OpHiHALMOLOGY 

Piesident Mr O G Morgan, 115a Hailey St W 1, London, England 

Secretary Mr A G Cross, 27 Harley St , London W 1 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D *3 Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuafi, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 

Secretary Dr F S Tsang, 221 Foochow Rd Shanghai 

Chinese Ophthalmological Society of Peiping 

President Dr H T Pi, Peiping Union Medical College, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, Peiping 

Place Peiping Union Medical College, Peiping Time Last Friday of each month 

* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date 
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112 


ARCHIVES OF OPHTHALMOLOGY 


Faculty of Ophthalmologists 

President Sir Stewart Duke-Elder, 63 Harley St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Ophthalmolocical Society 
President Prof W Lohlem, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmolocical Society 
President Prof G Horay, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, No 1, Illes- 
ucca 15, Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midland Ophthalmolocical Society 

President Mr Charles Rudd, 91 Cornwall St, Birmingham 3, England 
Secretary Mr P Sameson Evans, 51 Calthorpe Rd , Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmolocical Society 
President Mr O M Duthie, 22 St John St, Manchester 
Secretary Mr William M Muirhead, 70 Upper Hanover St, Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

OPHTHALMOLOGICAr AND OtO-LaRV NCOLOGICAL SOCIETY OF ALBERTA 

President Dr John M Adams, 508-9 Southam Bldg , Calgary 

Secretarj Dr Mark R Levey, Wells Pavillioii, Unnersity Hospital, Edmonton 

Ophthalmolocical Society of Australia 

President Dr Arthur H Joyce, 55 Collins St, Melbourne 
Secretary Dr Arnold L Lance, 135 Macquarie St, Sydney 
Place Melbourne Time October 1949 

Ophthalmolocical Soctety of Egypt 

President Prof Dr Mahmoud Lutfi, Ophthalmic Hospital, Giza 

Secretary Dr Mohammed Abbas El Bakly, Ministry of Public Health, Cairo 

All correspondence should be addressed to the secretary. Dr Mohammed Khalil 

Ophthalmolocical Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Artes 72, Mexico, D F , Mexico 
Secretary Dr Jorge Meyran, Ezequiel Montes 135, Mexico, D F , Mexico 
Place Hospital de Nuestras Senora de la Luz Time Second Friday of each 
month 

Ophthalmolocical Society of New Zealand 

President Mr W A Fairclough, Imperial Bldgs , Queen St , Auckland 
Secretary Dr W J Hope-Robertson, Kelvin Chambers, 16 The Terrace, 
Wellington 

Ophthalmolocical Society of South Africa 

President Dr M Fine, 82 Lister Bldg, Jeppe St, Johannesburg 

Secretary Dr R L H Townsend, National Mutual Bldg , Church Sq , 

Cape Town 

Ophthalmolocical Society of the United Kingdom 

President Dr A J Ballantyne, 11 Sandyford PI , W , Glasgow C 3, Scotland 
Secretary Mr J H Doggart, 49 Wimpole St , London, W I 
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Ophthalmology Society of Bombay 
President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 

Oxford Ophthalmological Congress 

Master Mr F A Williamson-Noble, 27 Harley St , London W 1, England 
Secretary-Treasuier Dr Ian C Fraser, 12 St John’s Hill, Shrewsbury, 
England 

Palestine Ophthalmological Soctety 
President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr. E Sinai, Tel Aviv 

Philippine Ophthalmological and Otolaryngological Society 
President Dr Edmundo Reyes, 288 Oral Solano, San Miguel, Manila 
Secretary-Treasurer Dr Carlos V Yambao, Philippine General Hospital, Manila 

Polish Ophthalmological Society 
President Prof Dr W Kapuscinski, Libel ta 14, Poznan 
Secretary Dr S Topolski, Piusa 38, Warsaw 

Place Ophthalmic Clinic, Oczki 6, Warsaw Time Every two years — Summer 

Puerto Rico Medical Association, Section of Ophthalmology 

AND Otolaryngology 
President Dr A Navas Torres, Santurce 
Secretary Dr A Laugier, San Juan 

Place Asociacion Medica de Puerto Rico, Santurce Time Monthly 
Royal SoaETY of Medicine, Section of Ophthalmology 
President Dr Harold Levy, 149 Harley St, London, W 1, England 
Secretaries Dr P M Moffatt, USA Harley St, London, W 1, England Dr 
A S Philps, 104 Hartley St, London W 1, England 

Sao Paulo Society of Ophthalmology 

President Dr Duival Prado, Rua Senador Paulo Egydio, 1S-S°-S14, Sao Paulo, 
Brazil 

Secretary Dr Rubens Belfort Mattos, Rua B Stapetininga, 29 F-3'’ and , 
Sao Paulo, Brazil 

Scottish Ophthalmological Club 
President Di Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Secretary Dr John Marshall, 11 Claremont Gardens, Glasgow, C 3 
Place Edinburgh and Glasgow, in rotation Time April and Octobei 

SociEDAD Argentina de Oftalmologia 
Chairman Dr Jose A Sena, Santa Fe 1171, Buenos Aires 
Secretary Dr Cailos H Jolly, Santa Fe 1171, Buenos Anes 
Place Buenos Aires Time Third AVednesday of every month 

Sociedade Brasileira de Oftalmologia 

President Dr Joaquim A^idal, Av AP® Barroso 9 F-4°, Rio de Janeiio, Biazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva F-l° andar, Rio de Janeiro, 
Brazil 

Place Rio de Janeiro, Brazil Time Third Friday of every month from April 
to December 

Sociedad Colombiana de Oftalmologia y de Otorrinolaringologia 
President Dr Jorge Suarez-Hoyos, Carrera Sa, no 13-39, Bogota, Colombia 
Secretary Dr Fancisco Arango, Calle 20, no 4-51, Bogota, Colombia 
Place Club Medico Time Second Tuesday of every month 
All correspondence should be addressed to the President 
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SociEDAD Chilena de OftalmologIa 
President Prof Dr Halo Martini, Av Salvador, no 300, Santiago, Chile 
Secretary Dr Adrian Araya, Av Salvador, no 300, Santiago, Chile 

SociEDAD CUBANA DE OfTALMOLOGIA 

President Prof Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba. 
Secretary Dr Oscar F Horstmann, Calle Sta #702, Vedado, Habana, Cuba 
Time Second Tuesday of every month 

SociEDAD MeXICANA DE OFTALMOLOGIA 

President Dr Feliciano Palomino Dena, Londres 44, Mexico, D F 
Secretary Dr Teodulo Agundis Jr, Lucema 63, Mexico, D F 
Place Escuela Nacional de Medicina, Venezuela 4, Mexico, D F Time 8 30- 
p m , first Tuesday of each month 

SoCTEDAD OftalmologIa del Litoral, Rosario (Argentina) 

President Dr Juan Manuel Vila Ortiz, Italia 663, Rosario 
Secretary Dr Maximo Carios Soto, Rosario 

Place Rosario Time Last Saturday of every month, Apiil to November All 
correspondence should be addressed to the President 

Sociedade de OftalmologIa de Guadalajara 
President Dr Elias Mendoza, Edificio Lutecia Desp IIS, Guadalajara, Mexico 
Secretary Dr L Nunez Leal, Aieiuda Colon 39, Guadalajara Mexico 

Sociedade de Oftalmologia del Norte 
President Di Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 
Secretary Dr Felix Berman, San Lorenzo 345 Tucuman, Argentina 
Place Mendoza 421, Tucuman, Argentina 

Sociedade de Oftaimologia de Minas Geraes 
President Prof Casimiro L Tavares, Emboabas 33, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Creso A Barbi, Curitiba 1825, Bello Horizonte, Minas Geraes, 
Brazil 

Sociedade de Oftalmologia e Otorinolaringologia do 
Rio Grande do Sul 

President Dr Luiz Assumpcao Osorio, Edificio Vera Cruz, Apartamento 134, 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
do Sul 

Sociedade de Oftalmologia e Oto-Rhino-Laryngologia do Bahia 

President Dr Theonilo Amorim, Barra Avenida, Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SocietA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

SocifiTE Francaise d’Ophtalmologie 
Secretary Dr Edward Hartmann, Hospital Lariboisiere, Pans 10 

Society of Swedish Ophthalmologists 
President Prof S Larsson, Lund, Sweden 

Secretary Dr K O Granstrom, Sodermalmstoig 4, Stockholm So 
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Southern Ophthalmological Society, England 

Piesident Mr J E H Cogan, Tunbridge Wells, England 
Secretary Mr Nigel Cndland, 25 Craneswater Pk , Southsea, England 
Time From March to October. 

Tel Aviv Ophthalmological Society 

President Dr. D Aneh-Fnedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, Palestine 

NATIONAL 

American Medical Association, Scientific Assembly, Section 

on Ophthalmology 

Chairman Dr Everett L Goar, 1300 Walker Ave , Houston, Texas 
Secretary • Dr Trygve Gundersen, 101 Bay State Rd , Boston 
Place Chicago Time. June 21-25, 1948 

• 

American Academy of Ophthalmology and Otolaryngology, 

Section on Ophthalmology 

President Dr C H McCaskey, 20 N Meridian St, Indianapolis, Ind 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg , 
Rochester, Mini] 


American Ophthalmological Society 

President Dr Beinard Samuels, 57 W 57th St, New York 
Secretary-Treasurer Dr Maynard C Wheeler, 30 W 59th St, New York 19 

Association for Research in Ophthalmology, Inc 

Chairman Dr Phillips Thygeson, P O Box 622, Los Altos, Calif 
Secretary-Treasurer Dr James H Allen, University Hospitals, Iowa City 

Canadian Medical Association, Section on Ophthalmology 

President Dr R G C Kelly, 14 Lynwood Ave , Toronto 

Secretary Dr J Clement McCulloch, 380 Medical Arts Bldg , Toronto 

Canadian Ophthalmological Societ^y 

President Dr R J P McCulloch, 830 Medical Arts Bldg, Toronto 5 
Secretary-Treasurer Dr J F A Johnston, 174 St George St, Toronto 5 

National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 19 
Secretary Miss Regina E Schneider, 1790 Broadway, New York 19 
Executive Director Dr Franklin Foote, 1790 Broadwaj'^, New York 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Joseph Miller, 364 Prospect St , South Orange 
Secretary Dr W F Grant, 309 Roseville Ave, New'ark 

Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Clifton S Turner, 216 Parkside Dr , Peoria 
Secretarj'-Ticasurci Di Philip R McGrath, Jefferson Bldg, Peoria 
Place Various Central Illinois towms Time Two meetings a year 
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Central Wisconsin Society of Ophthalmology and Otolaryngology 
President Dr J W Tanner, 131 S Barstow St , Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave, Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 
President Dr Harold F itoffat, 1415 Kalakaua, Honolulu 
Secietary-Treasnrer Di Robert T A\ ong, ] 247 Union, Honolulu 
Place Pacific Club, Honolulu Time Third Thursday of each month 

Inter-Mountain Oto-Ofhthalmological Society 
President Dr James A Cleary, 804 Boston Bldg, Salt Lake City 
Secretary-Treasurer Dr Homer E Smith, 1105 Medical Arts Bldg, Salt Lake 
City 

Place University Club, Salt Lake City Time 7 00 p m, third Monday of 
each month, September through May 

New England Ophthalmological Society 
Piesident Di John E Rice, 390 Main St, M orcester. Mass 
Secretarj -Treasurer Dr Garrett L Sullivan, 101 Ba> State Rd, Boston IS 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
S p 111 , third Wednesday of each month from Noiembei to April, inclusne. 

Pacific Coast Oto-Ophthalmological Society 
President Dr Guy Borden, 1735 N M'heeler Are, Portland 12, Ore 
Secretary -Treasurer Dr C Mien DicKej, 450 Sutter St, San Franusco 8 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 
President Dr Robert W'lghtman, 1114 Boylston Are, Seattle, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month e\cept 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr Robert C Finger, RED Nerv Torver, Rockford, 111 
Secretary-Treasurer Dr Vernon C Voltz, 625 Gas-Electric Bldg, Rockford, III 
Place Rockford, III, or Janesville or Beloit, Wis Time Third Tuesday of each 
month from Octob'er to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 
President Dr James Curts, 127 S Washington Ave, Saginaw, Mich 
Secretary-Treasurer Dr V E Cortopassi, 324 S Washington Ave, Saginaw, 
Mich 

Place Saginaw or Bay City, Mich Time Second Tuesday of each month, except 
July, August and September 

Sioux Valley Eye and Ear Academy 
President Dr M W Eggers, Sioux Falls, loYva 

Secretary'-Treasui ei Dr P DaYcy, 2101 Grandview Bli^d, Sioux Cit\ 18,_ 
Iowa 

Southern Medical Association, Section on Ophthalmology 
and Otolaryngology 

Chairman Dr Shalcr Richardson, 111 W Adams, Jacksonville 2, Fla 
Secretary Dr Alston Callahan, 908 S 20th St , Birmingham 5, Ala 
Time First Yveek in November 

Southwestern Academy of Eye, Ear, Nose and Throat 
President Dr H L Brehmer. 221 W Central Ave, Albuquerque. N Mex 
Secretary Dr A E Cruthirds. 1011 Professional Bldg, Phoenix, Anz 
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Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank Bldg, Battle Creek 
Secretary-Treasurer D Kenneth Lowe, 25 W Michigan Ave , Battle Creek 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsylvania Eye, Ear, Nose and Throat Society 

President Dr. J Paul McCIoskey, 338 Locust St, Johnstown 
Secretary-Treasurer Dr Fred E Murdock, 28j4 W Scribner St, Dubois 

STATE 

Arkansas State Medical Society, Eye, Ear, Nose and Throat Section 

President Dr R W Kirkpatrick, Texarkana 

Secretai}'^ Di K W Cosgrove, 115 E Capitol, Little Rock 

Colorado Ophthalmological Society 

Piesident Dr Ralph W Danielson, 324 Metropolitan Bldg, Denvei 2 
Secretar}’’ Dr James C Strong Jr, 617 Majestic Bldg, Denver 2 
Place University of Colorado Medical Center, Denver Time 7 30 p ra , third 
Saturday of each month, September to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr W H Turnley, 1 Atlantic St, Stamford, Conn 
Secretary-Treasurei Dr Morton W Arnold, 29 North St, Willimantic, Conn 

Georgia Society or Ophthalmology and Otolaryngology 

President Dr E N Maner, Savannah 

Secretary-Treasurer Dr B E Collins, 701 Elizabeth St, Waycross 
Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr Russell A Sage, 23 E Ohio St , Indianapolis 
Secretary Dr D Hamilton Row, 23 E Ohio St , Indianapolis 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr E P Weih, 217-5th Ave E, Clinton 
Secretary-Treasurer Dr A A Noe, 601 Higley Bldg, Cedar Rapids 

Kansas State Medical Society, Section on Ophthalmology 
AND Otolaryngology 

President Dr B J Ashley, Topeka 

Secretary Dr N L Francis, 214 Orpheum Bldg, Wichita 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Secretary Dr Charles R Hume, 1301 Washington St, Vicksburg, Miss 
Place The Buena Vista Hotel, Biloxi, Miss Time May 9, 1949 

Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St , Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Chairman Dr Ralph H Gilbert, 110 Fulton St E , Grand Rapids 
Secretary Dr Walter Z Rundles, 620 Maxine Ave , Grand Rapids 
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Minnesota Academy of Ophthaljiologt and Otolakyngology 
President Dr A D Prangen, Mayo Clinic, Rochester 
Secretary-Treasurer Dr Frank Adair, Mayo Clinic, Rochester 
Place Minneapolis Club Tune 6 00 p m, second Friday of each month from 
October to May 

Montana Academy of Oto-Ophthalmoeogy 
President Dr F Knienm, Glasgow 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr John P Brennan, 429 Cooper St , Camden 
Secretary Dr A M K Alaldeis, 117 N 6th St, Camden 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Thomas H Johnson, 30 W 59th St, New York 
Secretarj Dr Darrell G Voorhees, 135 E 65th St, New York 21 

North Carolina Eye, Ear, Nose and Throat Soctety 
President Dr V K. Hart, 106 W 7th St , Charlotte 

Secretary Dr J A Harrill, Bowman Gray School of Medicine, Winston-Salem 


North Dakota Academy of Ophthalmology and Oto-Laryngology 

president Dr H L Reichert, Dickinson 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy of Ophthalmology and Oto-Laryncology 

President Dr Floyd Dunnavan, 14 Riverside Dr , Vancouver, Wash 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 
Place Heathman Hotel, Portland Time 6 30 p m, third Tuesday of each 
month 

Pennsylvania Academy of Ophthalmology and Otolaryngology 

President Dr Gilbert L Dailey, 618 N 3d St, Harrisburg 
Secretary Dr Benjamin F Souders, 143 N 6th St , Reading 

Rhode Island Ophthalmological and Otological SoaEXY 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 


South Carolina Society of Ophthalmology and Otolaryngology 

President Dr Richard W Hanckel, 96A Bull St . Charleston 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Main St , Rock Hill 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George BurchOeld, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave , Memphis 


« 
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Texas Ophthalmological and Oto-Laryngological Society 

President Dr W E Vandevere, 1001 First National Bank Bldg, El Paso 
Secretary Dr E D Dumas, 425 Medical Arts Bldg, San Antonio 

Virginia Society of Oto-Laryngology and Ophthalmoi ogy 

President Dr Fred Hamlin, 30j4 Franklin Rd S W , Roanoke 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 62154 Market St , Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 

President Dr John D Brumbaugh, Second National Bldg, Akron 8, Ohio 
Secretary-Treasurer Dr A L Peter, 406 Akron Savings & Loan Bldg , 
Akron 8, Ohio 

Place Akron City Club Time 6 30 p m , first Monday in January, Maich, 
May and November 

Atlanta Eye, Ear, Nose and Throat Soctety 

President Dr Alton V Hallum, 478 Peachtree St N E , Atlanta, Ga 
Secretary Dr James T King, Medical Arts Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m , fourth Monday of each month 
from October to May. 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Edwin F Knowles Jr, 513 N Charles St, Baltimore 
Secretary Dr James I Moore, 11 E Chase St, Baltimore 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg, Birmingham, Ala 
Place Thomas Jefferson Hotel Time 6 30 p m , second Tuesday of each month, 
September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Frank E Mallon, 1 Hanson PI , Brooklyn 16 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Towers Hotel, 25 Clark St Time 8 15 p m , third Thursday in February, 
April, October and December 

Buffalo Ophthalmologic Club 

President Dr Sheldon B Freeman, 196 Linwood Ave , Buffalo 9 
Secretary-Treasurer Dr Herbert R Reitz, 446 Linwood Ave, Buffalo 9 
Place Park Lane Time Second Thursday of each month from October 
to May 

Central New York Eye, Ear, Nose and Throat Society 

President Dr John R Myers, State Tower Bldg, Syracuse 
Secretary-Treasurer Dr Alfred W Doust, 306 State Tower Bldg, Syracuse. 
Time 7 00 p m , fourth Wednesday of alternate months 
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Chattanooga SociETy of Ophthalmology and Otolaryngology 
President Each member, m alphabetical order 

Secretar} Dr Willard H Steele Jr, ProMdence Bldg, Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr Arlington C Krause, 1236 E 57th St, Chicago 37 
Secretary Dr J R Fitzgerald, 30 N Michigan Ave , Chicago 2 
Place Illini Union Bldg Time 7 30 p m third Iilonday of eacli month from 
October to Alay 


Cincinnati Ophthalmologic Club 
Chairman Rotate alphabetically 

Secretary Dr Josef D Wemtraub, Provident Bank Bldg, Cincinnati 
Place Cincinnati General Hospital Time 8 00 p m, second Fridaj of each 
month from November to Afay, inclusive 

Cleveland Ophthalmological Club 

Chairman Di W Jacoby, 1364 Hanna Bldg, Cleveland IS 
Secretary Dr Roscoe J Kennedy, 2020 E 93d St, Cleveland 6 
Place Hotel Statler, Cleveland Time Second Tuesday in No\ ember, Januar\, 
Februarj and April 

College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Perce de Long, 37 S 20th St , Philadelphia 
Clerk Dr M Luther Kauffman, Medical Arts Bldg, Jenkintown, Pa 
Place College of Physicians Bldg Time 8 15 p m , third Thursday of every 
month fiom October to May, inclusive 

Coilvibus E\e, Ear, Nose ^nd Throat Society 

Chairman Dr E Harris, 240 E State St, Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 00 p m, first Monday of each month, from 
October to Mav, inclusive 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr June Yates, 210 Medical Professional Bldg, Corpus Christi, 
Texas 

Secretarv Dr B B Friedman, Jones Bldg, Corpus Christi, Texas 
Place Nueces Hotel Time 6 30 p m, third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and Oto-Laryngology 

President Dr L Darrough, 4105 Live Oak St , Dallas, Texas 
Secretary Dr C A Hoefer, 1719 Pacific Ave , Dallas 1, Texas 
Place Melrose Hotel Time 6 30 p m , first Tuesdav of each month from 
October to June The November, Januarv and March meetings are devoted 

to clinical work 
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Des Moines Academy of Ophthalmology and Otolaryngology 

Piesident Dr Byion Merkel, 1112 Equitable Bldg, Des Moines, Iowa 
Secretary-Treasurer Di H H Grau, 213 Bankers Trust Bldg, Des Moines, 
Iowa 

Place Des Moines Club Time Second Monday of every month from September 
to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Seeretaiy Di Wesley G Reid, 974 Fisher Bldg , Detroit 2 

Place Club looms of Wayne County Medical Society Time Third Thursday 
of each month, November to April, inclusive 

Detroit Ophthalmological Society 

President Dr Bruce Frahck, 201 S Main St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg , Detroit 26 
Place Hayler’s L’Aiglon Bldg Time 6 30 p m, third Thuisday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Di Joseph L Holohan, 330 State St, Albany 
Secretary-Treasuier Dr E Martin Freund, 762 Madison Ave , Albanj 3 
Place Albany, Troy, Schenectady, rotating monthly Time First Thursday of 
e\eiy month 

Fort Worth Eye, Ear, Nose and Throat Society 

President Di John Eschenbrenner, 306 W Broadway, Fort Worth, Texas 
Secretary-Ticasurer Di C Keith Barnes, 921 Neil P Anderson Bldg, Fort 
Worth 2, Texas 

Place All Saints Hospital Time 6 30 p m, first Fiidav of each month except 
July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngological Section 

Piesident Di Norma B Elies, Niels Espcison Bldg, Houston, Texas 
Secretary Dr R Mai ion Johnson, Medical Arts Bldg, Houston Texas 
Place River Oaks Country Club Time 6 30 p m, second Thursday of each 
month from October to June 

Indianapolis Ophthalmological and Otolaryngological Society 

Piesident Di Kenneth L Ciaft, 23 E Ohio St, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St , Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngolog'v 

Piesident Di Ahm T Baer, 1102 Giand Ave, Kansas Citv, Mo 
Secretary Di James W Mav, 906 Grand A^e, Kansas Cit}’’ kfo 
Time 6 00 p m, third Thursday of each month fiom November to Ma\ The 
Novembei, January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 

Churman Di Olnei R Nees, Times Bldg, Long Beach Calif 
Secretars-Tieasurci Dr Orville W Cole, 305 Professional Bldg Long Beach 2 
Cahf 

Place Seaside Hospital Time 6 15 p m thud Wednesdav sf each month 
from October to Mas 
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Los Angeles Ophthalmological Society 

Chairman Dr Orwyn Elhs, 727 W 7th St , Los Angeles 14 
Secretary Dr John A Bulhs, 3875 Wilshire Blvd , Los Angeles 5 
Place 3550 Wilshire Blvd, Los Angeles Time 6 30 p m, third Tuesday of 
each month, September through June 

Los Angeles Society of Ophthalmology and Otolaryngology 
President Dr Colby Hall, 1136 W 6th St, Los Angeles 
Secretary-Treasurer Dr Warren A Wilson, 1930 Wilshire Blvd, Los Angeles 5 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd 
Time 6 30 p m , fourth ^londay of each month from September to Maj% 
inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Lower Anthraote Eye, Ear, Nose and Throat Soctety 
Chairman Each member in alphabetical order 
Secretary Dr James J Monohan, 31 S Jardm St, Shenandoah, Pa 

Medical SoaEiy of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W, Washington 
Place 1718 M St N W Time 8 p ra , third Friday of each month from October 
to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Ave., Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month from September to May 

Milwaukee Oto-Ophthalmic SoaETY 

President Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Secretary-Treasurer Dr George O Dunker, 208 E Wisconsin Ave, Milwaukee 
Place Athletic Club Time 6 30 p m, fourth Tuesday of each month from 
October to May 

Montgomery County Medical Society 
Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 

Montreal Ophthalmological Soctety 
Preside-" Dr B Alexander, Medical Arts Bldg, Montreal, Canada 
Secretary Dr R Cloutier, 3445 Papineau Ave, Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr Eqgene Orr, Doctors Bldg, Nashville 3, Tenn 
Secretary Dr N B Norris, Doctors Bldg, Nashville 3, Tenn 
Place James Robertson Hotel Time 6 30 p m, third Monday of each month 
from October to May 
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New Orleans Ophthalmological and Otolaryngological Society 
Piesident Dr Charles A Bahn, Maison Blanche Bldg, New Orleans 
Secretary Dr Mercer G Lynch, Ochsner Clinic, New Orleans 
Place Charity Hospital Time 8 p m , first Tuesday of every month 

New York Academy of Medicine, Section of Ophthalmology 

Chairman Di Wendell L Hughes, 131 Fulton Ave, Hempstead, N Y 

Secretary Di Isadore Givner, 108 E 66th St , New York 21 

Time 8 30 p m, third Monday of eveiy month from Octobei to ]\lay, inclusive 

New York Society for Clinical Ophthalmology 

President Di Benjamin Esterman, 983 Park Ave, New York 28 
Secretary Dr Leon Ehrlich, 211 Central Park W, New York 
Place New York Academy of Medicine, 2 E 103d St Time 8pm, first Monday 
of each month from October to May, inclusive 

Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Secretary Dr Charles A Royer, 717 Medical Aits Bldg, Oklahoma City 
Place University Hospital Time 7 30 p m , first Tuesday of each month 
from September to June 

Omaha and CouNaL Bluffs Ophthalmological and 
Oto-Laryngological Society 

President Dr Robert H Rasgorshek, 425 Aquila Court, Omaha 
Secretary-! reasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, third Wednesday of each month from October through April 

Passaic-Bergen Ophthalmological Club 
President Dr Thomas Sanfacon, 340 Park Ave , Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave , Clifton, N J 
Place Doctors Lounge, Paulsen Medical and Dental Bldg Time 8pm, last 
Tuesday of each month except June, July and August 

Philadelphia County Medical Society, Eye Section 
President Dr L Waller Deichler, 1930 Chestnut St , Philadelphia 3 
Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 
Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 
Piesident Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Secretary Dr Samuel D Evans, Park Bldg, Pittsburgh 22 
Place Pittsburgh Academy of Medicine Bldg Time 8 00 p m , fourth Monday 
of each month, except June, July, August and September 

Reading Eye, Ear, Nose and Throat Society 
President Dr John M Wotring, 220 N 6th St , Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 

Place Wyomissmg Club Time 6 00 p m, third Wednesday ot each month 
from September to July 

Richmond Eye, Ear, Nose and Throat Society 
President Di DuPont Guerry III, Professional Bldg , Richmond, ^^a 
Secretary Dr George N Thrift, Medical Arts Bldg, Richmond, Va 
t*lace Commonwealth Club Time 6 p m, first Tuesday of January, March 
May and October 

Rochester Eye^ Ear, Nose and Throat Club 
President Dr Frank Barber, 75 S Fitzhugh St, Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 
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St Louis Ophthalmic Society 

Piesident Dr T E Sanders, 3720 Washington Blvd , St Louis 8 
Secretarj Dr J H Bryan, 327 Beaumont Bldg, St Louis 8 
Place Elliott Auditorium, McMillan Hospital Time Fourth Friday ot each 
month flora October to April inclusive, except December, at 8 00 p m 

San Antonio Society of Ophthalmology and Otolaryngology 
President Di T W Folbre, Nix Professional Bldg, San Antonio, Texas 
Secretary-Tieasurer Dr A F Clark Jr, 827 Medical Arts Bldg, San Antonio 5, 
Texas 

Place San Antonio, lexas, Brooke General Hospital and Randolph Field Time 
7 p 111 , second Tuesday of each nioiith from October to Ma> 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr J W Bettman, 2400 Clay St, San Francisco 15 
Secretary Dr William Duggan, 490 Post St , San Francisco 2 
Place Societj’s Bldg, 2180 Washington St, San Fiancisco 9 Time 8 15 p in, 
touith Tuesday of e\ery month except Tune, July and December 

Shreveport Eye, Ear, Nose and Throat Sooety 
Piesident Dr Ralph Riggs iledical -^rts Bldg, Shreveport, La 
Secretaij -Treasurer Dr Frank L Br\'ant, 2622 Greenwood Rd , Shreie- 
port 2 La 

Place Shreveport Club Time 6 30 p m, first Monday of e\er\ month except 
June, Julj and August 

Spokane Academy of Ophthai mology and Oto-Laryngology 
President Dr Charles M MacKen/ie Paulsen IMedical and Dental Bldg , 
Spokane, Wash 

Secretarv Dr Rajmond A Lower, Paulsen Medical and Dental Bldg, Spokane 
Wasli 

Place Librari, Paulsen Medical and Dental Bldg lime 8 p m fourth 

Tiiesdae of eacli month except June, TuH and August 

Toledo Eye, Ear, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkwood Ave, Toledo 2, Ohio 

Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio 

Place Toledo Club Time 6 30 p m , each month except June, July and August 

Toronto Academy of Medicine, Section of Ophthalmology 

Chairman Dr H M Macrae, Medical Arts Bldg, Toronto, Canada 
Secretary Dr J C McCulloch, 830 Medical Arts Bldg , Toronto 5, Canada 
Place Academj of Medicine, 288 BIooi St W Time S 00 p m second 
Tuesday of each month Nor ember to April 

Washington, D C, Ophthalmological SoaETY 
Piesident Dr Jerome \ Sansoucy, 2017 Massachusetts Ave N W, Washing- 
ton, D C 

‘Secretarj Dr Thomas A Egan, 1835 Eye St N W, Washington, D C 
Place Medical Society of District of Columbia Bldg , 1718 M St N W , Wash- 
ington, D C Time 8 00 p in first Monda\ of November, Januarv March 
and Alar 

Wilkes-Barre Ophthalmological Society 
Chan man Dr W C IMarsden, 99 X Franklin St, Wilkes-Barre, Pa 
Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place Luzenie Countj Tivledical Societj Time I ast Tuesdar of each month 
from October to ^fax 
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ROLE OF INHERITANCE IN GLAUCOMA 
ADOLPH POSNER, M D 

AND 

ABRAHAM SCHLOSSMAN, MD 
NEW YORK 

H eredity is often stressed as an important factor in the patho- 
genesis of glaucoma Yet, to date, only approximately 90 pedigrees 
of families with glaucoma have been reported in the literature. Since 
these family trees are presented as isolated examples, without relation 
to glaucoma as a whole, they create the impression that hereditary glau- 
coma IS rare and that it is different from the nonhereditary form 

In the course of a study of 373 cases of primary glaucoma, we were 
impressed by the high incidence of patients displaying familial tenden- 
cies Fifty-one patients had one or more relatives affected with the 
disease As early as 1880, Schenkl ^ stated that there is hardly an 
ophthalmologist who has not met with several hereditary cases In 
fact, many patients demonstrate their awareness of the hereditary 
possibilities of the disease by the questions they put to the ophthalmolo- 
gist There is obviously a discrepancy between the paucity of the 
material in the literature and the everyday experience of the physician 
A new approach is needed to the study of the role of inheritance in 
glaucoma, especially in the light of the.more recent advances in genetics 
While this paper represents a limited experience, it is hoped that the 
pooling of similar studies will supply enough data for a more adequate 
investigation of this genetic problem 

Correlations made in the preparation of this survey suggested the 
possibility of using the hereditary group as a starting point for the 
investigation of some of the more elusive problems in glaucoma, such 
as (1) the preglaucomatous state, (2) the possibility of predicting the 
probable severity of the disease and (3) the relation between glaucoma 
and certain constitutional diseases 

Recently, emphasis has been placed on the early recognition of glau- 
coma Lowenstein and Schoenberg^ studied the apparently unaffected 

Presented in part at the Fifty-Second Annual Meeting of the American 
Academy of Ophthalmology and Otolaryngology, Chicago, Oct IS, 1947 

1 Schenkl On the Heredity of Glaucoma, Prag med Wchnschr 5*413-414 

1880 

2 Lowenstein, O , and Schoenberg, M J Pupillary Reactions of the 
Seemingly Unaffected Eye in Clinically Unilateral Simple Glaucoma Arch 
Ophth 31 392-398 (May) 1944 
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eye in cases of monocular glaucoma by means of pupillography and 
found that the pupillaiy reactions were similar in the two eyes Bloom- 
field and Lambert “ used the lability test as an aid to early diagnosis 
Downey ‘ emphasized the importance of differences in tension between 
the two eyes as indicating a tendency toward glaucoma Moreu“ 
attempted to investigate the preglaucomatous state by correlating the 
vaiious clinical findings 

The term “preglaucoma” was introduced by Gradle ® in 1924 As 
used b}^ him, however, it refers to glaucoma in a mild or early stage 
It should be emphasized that “preglaucoma” must be differentiated 
from the prechnical stage, in which the eye is clinically normal In 
ordei to gain insight into the piechmcal stage, one is obliged to study 
normal persons 

Since the incidence of glaucoma m the general population is at most 
0 5 to 2 per cent, it is obviously “impossible to subject a random sample 
of normal persons to any series of clinical tests in the hope of shedding 
light on the prechnical stage It would seem more advisable to use the 
families of patients with glaucoma Schoenberg ^ reported on the 
lesults of the use of the Knapp epinephrine test in the brothers, sisters 
and childien of patients with glaucoma The hereditary group is par- 
ticularly suited to such a study because it represents a sample with a high 
incidence of glaucoma and because of the mathematical probability that 
some members ^^ho are normal at present will ultimately have the 
disease 

To the patient and to his family, it is of the utmost importance to 
loiow whether his disease will follow a mild course or will lead to blind- 
ness In fact, too little emphasis has been placed on this vital question, 
which IS discussed elsewhere in greater detail ® The genetic approach 
IS helpful in predicting the probable course m a case of glaucoma 

In taking careful pedigrees in routine cases of glaucoma, we have 
noted a high incidence of certain metabolic and regulatory diseases, 
such as diabetes, hypertensive vascular disease and obesity, among 
the unaffected members of the family It is possible that there exists 

3 Bloomfield, S , and Lambert, R K The Lability of Ocular Tension, 
Arch Ophth 34 83-94 (Aug ) 1945 

4 Downey, H R Unequal Tension as a Sign in Early Glaucoma, Tr 
Am Ophth Soc 43 495-504, 1945 

5 Moreu, A El problema del glaucoma verum, Buenos Aires, Salvat 
Editores, 1946, pp 103-139 

6 Gradle, H S Preglaucoma, Am J Ophth 29 520-523, 1946 

7 Schoenberg, M J The Knapp Adrenalin Mydriasis Reaction in Direct 
Descendants of Patients with Primary Glaucoma, Tr Am Ophth Soc 22 53-59, 
1924 

8 Posner, A , and Schlossman, A Mild Glaucoma, Am J Ophth 31 679 
(June) 1948 
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a genetic relation among all these diseases ° This problem is a difficult 
one , and, m view of the fact that we became aware of these possibilities 
while the present study was m progress, it was impossible to collect 
sufficient data to permit us to arrive at any definite conclusions 

REVIEW OF LITERATURE 

Since the cases reported m the literature are not representative of 
the total experience with glaucoma, no definite information is available 
as to the relative incidence of cases showing familial tendencies Only 
Bir6^“ has attempted to estimate the incidence of hereditary cases 
among the patients with glaucoma in his clinic Of 761 patients, 43 
had a famihal history of the disease They belonged to 36 families and 
comprised 5 6 per cent of the total series 

Benedict, in 1842, was, so far as we know, the first to call atten- 
tion to the familial tendencies of the disease He reported glaucoma 
in two dark-eyed daughters of an extremely gouty old general Arlt 
sketchily described 3 families in 1860, and Bowman added another 
family tree m 1865 The latter referied to glaucoma as the x“most 
subtle of the hereditary affections of the eye ” In 1869, however, von 
Graefe,’-^ while he did not report any pedigrees, stated that he had seen 
many cases with famihal tendencies He discussed certain observations 
regarding the nature of hereditary glaucoma He stated that in many 
cases there were long prodromal periods, ranging from eight to sixteen 
years In 1 case a mother and daughter were stricken with glaucoma 
111 the same year, although there was an age difference of 26 yeais 
between the two This and Other cases led him to formulate the concept 
of anticipation, or the tendency for the disease to appear at an eailier 
age in succeeding generations He also reported that noncongestive 
glaucoma was far less frequent among the hereditary cases than was 
inflammatory glaucoma Glees and Ried,^® on the other hand, stated 
that the chronic simple form is more commonly famihal 

9 Lowenstem, O Personal communication to the authors 

10 Biro, I Primary Glaucoma Notes on the Heredity of Glaucoma, 
Ophthalmologica 98 43-50, 1939 

11 Benedict, T W G' Abhandlungen aus dem Gebiete der Augenheil- 
kunde, Breslau, 1842, pp 123-132 

12 von Arlt, C G Die Krankheiten des Auges fur praktische Artzte, 
Prague, F A Credner, 1860, vol 2, pp 190-209 

13 Bowman, W Ophthalmic Miscellanies, Ophth Hosp Rep , London 
5 1-15, 1866 

14 von Graefe, A Pathology and Treatment of Glaucoma, Ophth Ho' 
Rep , London 7 112, 1871-1873 

15 Glees, M , and Ried, A Glaucoma in a Pedigree of Three Gener 
Arch f Ophth 142 495-502, 1940 
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The pedigrees m the literature fall into three main groups (1) 
those m which all the affected members have juvenile glaucoma, (2) 
those in which, owing to anticipation, the parents or grandparents have 
adult glaucoma, while in the succeeding generations the affected members 
have juvenile glaucoma, (3) those in which all the affected members 
have adult glaucoma 

The first two groups include some of the most carefully worked-out 
pedigrees Plocher and Berg traced glaucoma in six generations 
Harlan, “ Courtney and HiU.i'’ Stokes and Glees and Ried reported 
pedigrees in which the disease was present in five generations Several 
excellent family trees tracing glaucoma in young people through several 
generations were presented by Allmares, Preobrazhenskiy, Zorab,®® 
Neame,^^ Calhoun,-® Howe,-® Werner,^’' Kaufman,^® Snell,®® Biro 
Allen and Ackerman and Shumway 

In the third group there are few pedigrees which have been followed 
for even three generations This is due partly to the difficulty in 
following hereditary disease later in life and partly to the fact that 
some patients Avitli potential glaucoma do not live long enough to reach 
the age at which they would have the disease From the relative 
preponderance of the reported pedigrees which are concerned with 

16 Plocher, R. Contribution to Juvenile Familial Glaucoma, Klin Monatsbl 
f Augenh 60 592-620, 1918 

17 Berg, F Glaucoma in Young Persons, Acta ophth 10 568-587, 1932 

18 Harlan, H A Case of Hereditary Glaucoma, JAMAS 285-286 
(Sept 12) 1885 

19 Courtney, R H , and Hill, E Hereditary Juvenile Glaucoma Simplex, 
Tr Sect Ophth , A M A , 1931, pp 47-68 

20 Stokes, W H Primary Glaucoma Pedigree with Five Generations, 
Arch Ophth 24 885-909 (Nov ) 1940 

21 Allmares, F Familial Glaucoma in Two Generations, Ztschr f Augenh 
95 276-279, 1938 

22 Preobrazhenskiy, V V Hereditary Glaucoma in Young Persons, Vestnik 
oftal 16 326-332, 1940 

23 Zorab, A Glaucoma Simplex Familiaris, Tr Ophth - Soc U Kingdom 
52 446-460, 1932 

24 Neame, H , in discussion on Zorab 

25 Calhoun, F P Hereditary Glaucoma Simplex, J A M A 63 209-215 
(July 18) 1914 

26 Howe, L A Family History of Blindness from Glaucoma, Arch Ophth 
16 72-76, 1887 

27 Werner, S Hereditary Juvenile Glaucoma Four Cases, Acta ophth 
7 162-168, 1929 

28 Kaufmann, F Statistics on the Heredity of Eye Diseases, Wchnschr 
f Therap u Hyg des Auges 9 68-69, 1928 

29 Snell, A C Hereditary Glaucoma Simplex (Juvenile Glaucoma), New 
York State J Med 23 151-154, 1923 

30 Allen, T D , and Ackerman, W G Hereditary Glaucoma in a Pedigree 
of Three Generations, Arch Ophth 27 139-156 (Jan ) 1942 

31 Shumway, in discussion of Courtney and HilH® 
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juvenile glaucoma one forms the erroneous impression that juvenile 
glaucoma is the most commonly inherited form In our experience, 
adult hereditary glaucoma is by far the commoner type This is what 
one might expect, in view of the relative infrequency of juvenile glau- 
coma in general Of the cases described in this paper, 5 belong to the 
juvenile and 45 to the adult type, none of our pedigrees show inheritance 
limited to the juvenile form 

Lawford has treated the subject of inheritance of adult glaucoma 
more extensively than any other author He described 5 family trees 
m which glaucoma came on after 40 years of age All these patients 
had chronic simple glaucoma except 2, who had the acute congestive 
type 

Kirkpatrick described a Jewish family in which 4 members, 
belonging to three generations, acquired glaucoma after the age of 40 
Briggs and James published pedigrees which showed insidious 
onset of glaucoma m adults over 40 Other pedigrees have been described 
by Schenkl,^ Jacobson,®® Nettleship,®^ Rogman,®® Usher,®® Pagen- 
stecher and Holland Bartels described “glaucoma climactericum” 
m a mother and 4 daughters 

The question arises whether there is any real difference between 
juvenile and adult glaucoma This is extremely important for the 
study of heredity, for, if there were no essential difference, we should 
be able to pool certain pedigrees without regard to the age of onset 

32 Lawford, J B Examples of Hereditary Glaucoma, Roy London Ophth 
Hosp Rep 17 57-64, 1907-1908, Examples of Hereditary Glaucoma, ibid 19 42-44, 
1913-1914 

33 Kirkpatrick, cited by Bell, J , m Pearson, K Anomalies and Diseases 
of the Eye, pt 5, Treasury of Human Inheritance, Eugenics Laboratory Memoirs 
XXVII, London, Cambridge University Press, 1926, vol 2, p 514 

34 Briggs, A H Familial Primary Glaucoma in Adults, Bnt J Ophth 
23 649-59, 1939 

35 James, R R Pedigree of a Family Showing Hereditary Glaucoma, Bnt 
J Ophth 2*438-443, 1937 

36 Jacobson, J Contributions to the Study of Glaucoma, Arch f Ophth 
32 96-168, 1886 

37 Nettleship, E Some Hereditary Diseases of the Eye, Ophthalmoscope 
4-549, 1906 

38 Rogman, A On the Pathogenesis of Chronic Glaucoma A Glaucomatous 
Family, Ann ocul 5*73-75, 1899 

39 Usher, C H , cited by Bell, J , in Pearson, K. Anomalies and Diseases 
of the Eye, pt 5, Treasury of Human Inheritance, Eugenics Laboratory Memoirs 
XXVII, London, Cambridge University Press, 1926, vol 2, p 524 

40 Pagenstecher, H A Klinische Beobachtungen aus der Augenheilanstalt 
zu Wiesbaden, Wiesbaden, C W Kiredel, 1861 

41 Holland, H I Hereditary Glaucoma Affecting Three Generations, 
Indian M Gaz 59 408, 1924 

42 Bartels, V Chronic Hereditary Climacteric Glaucoma, Ztschr f Augenh 
48 298, 1922 
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Most authors accept 35 years as the upper age limit for the onset of 
juvenile glaucoma It is obvious that when an arbitrary age limit is 
set many cases must fall into this group for no other reason than that 
the disease is discovered before the patient has attained the age limit 
Glaucoma may exist without symptoms for several years and thus 
may not be detected until a few years after its incipience Moreover, 
chronologic age is not a sound criterion to follow in dealing with biologic 
processes There is a fundamental weakness in the use of an arbitrary 
age limit in defining a disease, especially since the characteristics of 
the disease are not essentially different in the two age groups and since 
authorities differ as to the age limit 

Andersjon^® stated the belief that hydrophthalmos is the result of 
a structural defect early in life, while senile glaucoma is due to degen- 
erative factors associated with the aging process He placed juvenile 
glaucoma somewhere between these two types, and he assumed that 
both factors are pathogenetic in this intermediate group Supporting 
this thesis from a hereditarj^ point of view are 4 pedigrees leported 
by Lohlein,'^^ Berg,’-^ Strehler^® and Korte,^® respectively In these 
pedigrees, hydrophthalmos occurred in the same family in which other 
members had juvenile or adult glaucoma Franceschetti,^^ on the other 
hand, claimed that hydrophthalmos is transmitted as a recessive character 
According to Anderson,^® 87 per cent of cases of hydrophthalmos 
are recognized before the end of the first year of life, while Lohlein’s 
figures show tliat 789 per cent of juvenile glaucoma appears between 
the ages of 15 and 30, with a peak of 388 per cent between the ages 
of 16 and 20 Haag,^® on the other hand, showed a gradually increasing 
percentage of patients with glaucoma, starting with 0 4 per cent at the 
age of T to 10 years and rising to 31 9 per cent in the age group of 
61 to 70 years Of his cases of juvenile glaucoma, 61 2 per cent began 
at 26 to 35 years of age This is in line with our own statistics on juve- 
nile glaucoma These figures lead to the conclusion that hydrophthalmos 
is purely congenital, while juvenile and adult glaucoma are distinct from 
hydrophthalmos and may be regarded as the same disease It is possible 
that in a small proportion of cases juvenile glaucoma may be related 
to hydrophthalmos 

43 Anderson, J R Hydrophtlialmia or Congenital Glaucoma, London, Cam- 
bridge University Press, 1939, p 8 

44 Lohlein, W Juvemle Glaucoma, Arch f Ophth 85 393-488, 1913 

45 Strehler, cited by Korte 

46 Korte, W Contribution to the Heredity of Glaucoma, Klin Monatsbl f 
Augenh 102 664-668, 1939 

47 Franceschetti, A, m Schieck, F, and Bruckner, A Kurzes Handbuch 
der Ophthalmologie, Berlin, Julius Springer, 1930, vol 1, pp 713-714 

48 Anderson,^® pp S-16 

49 Haag, C Juvenile Glaucoma, Klin Monatsbl f Augenh 54 133-167, 1915 
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The incidence of cases of hereditary glaucoma in the age groups 
below 35 years has been estimated to be 18 (Keerl and 20 per 
cent (Lohlem of all cases of glaucoma 

One argument which is frequently offered to prove that juvenile 
glaucoma is distinct from adult glaucoma is the preponderance of 
myopia in the younger gioup Lohlem gave the incidence of myopia 
in cases of juvenile glaucoma as 50 per cent In Plocher’s pedigree, 
which IS often cited as coi roboratmg evidence, there were 17 cases of 
myopia In most of these cases the degree of myopia was — 1 00 D or 
less and in only 4 was the myopia over 3 D Our series of patients with 
glaucoma of all ages shows an incidence of 18 per cent myopia It 
IS possible to account for some of the cases of myopia in the juvenile 
group by assuming that the increased tension results in a stretching 
of the young eye An alternative view was held by von Graefe,^^ who 
stated the belief that myopia and glaucoma show similar mechanisms 
of inheritance Our statistics do not show a greater incidence of myopia 
among the cases of juvenile glaucoma than in the over-all series We 
have 5 cases of myopia above — 0 5 D among 23 patients whose glau- 
coma began eaiher than 35 yeais of age 

Since there is no fundamental diffeience between juvenile and adult 
glaucoma in the signs, symptoms and course of the disease, we may 
group them together in our study of heiedity 

Glaucoma is said to be more prevalent among persons of certain 
races Jews and Negroes are thought to be more susceptible Hereditary 
glaucoma has been i eported from all parts of the world Derer 
described a pedigree m Czechoslovakia Ibrahim published 2 pedi- 
grees from Egypt, and Holland repoited 2 from India Rampoldi 
and Cassini described several cases in Italy Preobrazhenskiy and 
Makarov®® leported pedigrees from Russia Waardenburg described 

50 Keerl, M Juvenile Glaucoma, Inaug Dissert, Leipzig, Emil Lehmann, 
1920 

51 Posner, A , and Schlossman, A The Clinical Course of Glaucoma A 
Review of 474 Cases from Private Practice, Am J Ophth 31:915 (Aug) 1948 

52 Derer, J Juvenile Glaucoma, Bratisl lekar listy 10 600-602, 1930 

53 Ibrahim, F G Two Glaucomatous Families, Bull Ophth Soc Egypt 
34 28-30, 1941 

54 Rampoldi, R Due note voli osservazioni di glaucoma, Ann di ottal 13 : 
347-351, 1884 
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ottal 47 1-15, 1940 

56 Makarov, N Y Peculiar Hereditary Form of Idiopathic Glaucoma in 
Transbaikal, Vestnik oftal 10 850-855, 1937 

57 Waardenburg, P J Das menschliche Auge und seme Erbanlagen, The 
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a family tree in Netherlands Examples are available m the American, 
French,®® Scandinavian and German literatures 

Various hypotheses have been advanced to account for the inheritance 
of the disease Bowman suggested that an inherited disposition of 
the vessels or nerves might be supposed to be the primary seat of the 
disease Priestley Smith published a small pedigree in which father 
and daughter had abnormally small eyeballs Elliot expressed the 
same idea Nettleship®^ suggested that there might be an inherited 
disproportion of the cornea, ciliary body and lens, or the inheritance 
of weakness in the lamina cnbrosa The combination of hereditary 
glaucoma and myopia has been discussed 

Mousselevitch implicated the endocrine glands He described a 
woman in whom glaucoma developed in the right eye two weeks after 
the first confinement and in the left eye after the second confinement 
Her mother also became blind after childbirth Her brother and grand- 
father were afflicted with glaucoma Franceschetti expressed the 
belief that only the tendency to glaucoma is inherited 

PRESENTATION OF PEDIGREES 

Fifty-one patients, belonging to 30 different families, have come 
under our observation Some were patients of the late Dr Mark J 
Schoenberg Forty-eight additional persons with known glaucoma have 
been found in this group but have not been examined by us 

The patients have been classified into four groups according to type, 
namely, acute congestive glaucoma, chronic congestive glaucoma, chronic 
simple glaucoma with congestive attacks and chronic simple glaucoma 
This classification follows that of Schmidt-Rimpler,®® who recognized 
the existence of a congestive phase in certain cases of chronic simple 
glaucoma The reasons for the use of this nomenclature are given 
elsewhere Pupillographic examinations were carried out by Dr Otto 
Lowenstem on 6 glaucomatous patients and 14 normal relatives For 
all the patients and for 3 of the relatives the findings were similar to 
those found in cases of primary glaucoma In addition to the customary 

58 Le Quang, R Hereditary Glaucoma, Pans, Ed Jel, 1935 

59 Smith, P An Instance of Hereditary Glaucoma and Its Cause, Ophth 
Rev 13 215-226, 1894 

60 Elliot, R H A Treatise on Glaucoma, London, Oxford University Press, 
1922, pp 134-136 

61 Mousselevitch, cited by Preobrazhenskiy 

62 Schmidt-Rimpler, H Glaukom und Ophthalmomalacia, m Graefe, A , and 
Saemisch, T Handbuch der gesamten Augenheilkunde, Leipzig, W Engelmann, 
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provocative tests, some of the patients were subjected to the Knapp 
epinephrine test and to the jugular compression test of Schoenberg 

Family 1 — Both the father and the mother had glaucoma The mother refused 
surgical treatment and became blind at the age of 65 Of their 6 children, 3 
have glaucoma All but Sam have chronic simple glaucoma Sam has chronic 
simple glaucoma with congestive attacks, which began after the institution of 
miotic therapy Louis was followed for fourteen years The grandchildren are 
not old enough to permit one to form any conclusions on the basis of this pedigree 

Family 2 — Bertha has chronic simple glaucoma which began with an acute 
congestive attack m both eyes following use of atropine for refraction Her case 
demonstrates that even juvenile glaucoma may take a benign course Her aunt 
(Anna) has chronic simple glaucoma Bertha’s visual fields continued to contract, 
although the tension had been reduced to 11 and 18 mm Her sister, who also 
has dementia precox, had an acute congestive attack shortly after confinement in 
a psychiatric institution According to the history, Bertha’s mother had glaucoma 
Constitutional diseases, such as hypertensive vascular disease, toxic goiter and 
disease of the coronary arteries are prevalent in this family Bertha was observed 
for thirteen years and her aunt for twenty-one years 

Family 3 — Esther and her father, Jacob, both have chronic simple glaucoma 
The former has emmetropia and the latter high hypermetropia In both, the 
disease pursues a moder-ately severe course Jacob was kept under observation 
for twenty-one years The onset of glaucoma in Estlier’s left eye was at the 
age of 34, while the disease developed in the right eye at the age of 36 This 
case illustrates the futility of attempting to draw a sharp line of distinction 
between adult and juvenile glaucoma by using the age of 35 as the dividing line 
Families 2 and 3 show anticipation 

Family 4 — Two sisters have chronic simple glaucoma of a mild form 
Several other members of the family have the disease Both sisters are asympto- 
matic, and their disease was discovered because of the history of glaucoma m the 
family Neither showed increase of tension after use of homatropine Carrie’s 
left eye, however, showed a positive reaction to the jugular compression test 
The glaucoma in her right eye began sixteen years after the onset m the left 
eye Came was followed for twenty-five years and Rosa for fifteen years These 
cases show how mild a course chronic simple glaucoma may pursue m certain cases 

Family S — Two sisters have mild glaucoma In 1 of them, Babette, the 
disease is of the chronic simple type, while in the other, Gisella, acute glaucoma 
developed after use of atropine but responded well to miotics The third sister, 
Ethel, had two acute attacks in the same eye Ethel was observed for thirteen 
years and Gisella for fourteen years At the age of 60 their father had onset 
of chronic simple glaucoma, which necessitated surgical intervention, but he retained 
his vision up to the time of his death, at the age of 80 One sister and 2 
children of another sister have convergent strabismus The entire family displays 
a strong tendency to psychoneurosis 

Family 6 — ^All 3 sisters have acute congestive glaucoma The ages of onset 
were 17, 39 and 71 years, respectively Their mother first had glaucoma at the 
age of 60 Thus, 2 sisters show anticipation, while the third one does not Of 

64 Knapp, A The Action of Adrenalin on the Glaucomatous Eye, Arch 
Ophth 50 550-559 (Nov ) 1927 

65 Schoenberg, M J Experimental Study of Intraocular Pressure and Ocular 
Drainage, J A M A 61 1098-1103 (Sept 27) 1913 
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0 eyes with glaucoma m this sibship, 3, belonging to 3 different members, had 
to be enucleated because of poor response to iridectomy One eye showed a good 
result after cyclodialysis One of the sisters (Rose) maintained a tension vf 
between 35 and 40 mm of mercury for over twenty years without loss of field 
Family 7— The disease in father (Abraham) and daughter (Shoshana) began 
as asymptomatic chronic simple glaucoma The father had monocular glaucoma 
Four months after treatment with pilocarpine was instituted, he began to have 
congestive attacks He was observed for thirteen years The daughter had an 
acute attack m the right eye one day after cyclodialysis of the left eye She was 
followed for ten years All 3 affected eyes reacted poorly to operation on the 
ins The daughter s right eye behaved relatively well for seven years after 
cyclodialysis Cases of this type, which begin as chronic simple glaucoma, respond 
poorly to miotics, lose the fields rapidly and go on to blindness after surgical 
measures involving trauma to the ins, are, fortunately, infrequent In the hereditary 
group there was 1 other such case (family 27), and 8 additional cases occurred 
among the remaining 323 cases of glaucoma in our series 

Family 8 — ^Lottie has mild glaucoma, while her brother, John, has a severe 
form of the disease A presumptive diagnosis of glaucoma was made for Lottie’s 
condition twenty-five years ago She suffers from recurrent blurring and ocular 
discomfort On several occasions the tension was found to be elevated Pupil- 
lographic examination showed a curve similar to that found for primary glaucoma 
She has been under observation for eighteen years, has retained normal vision in 
each eye and has not lost any of the visual field The brother, on the other 
hand, has become blind in one eye and has retained only a central island of 
vision of 5 degrees m the other He has been observed for seventeen years Their 
father had onset of glaucoma at the age of 67, but none of his nine brothers and 
sisters had the disease A case such as Lottie’s shows the importance of differ- 
entiating between the two terms which are frequently used synonymously' — “early 
glaucoma” and “mild glaucoma ” Only after prolonged observation can one be 
certain that a case belongs to the mild group • 

Family 9- — Armen has chronic simple glaucoma, which was discovered after 
serious contraction of the fields had already developed Ilona his niece, had an 
acute attack m her right eye while in the hospital, awaiting sympathectomy for 
hypertensive vascular disease The other eye reacted positively to the lability 
test and is being treated prophylactically at another clinic 

Family 10 — ^Lottie has chronic simple glaucoma of the right eye and chronic 
congestive glaucoma of the left eye The disease is mild, but the fields showed 
early involvement of the central area Her sister has the syndrome of recurrent 
glaucomatocyclitic crises in the left eye This disease is characterized by recurring 
attacks of unilateral glaucoma, associated with mild cyclitic signs, and has been 


described elsewhere 

Family 11 — Ralph is the only one of 4 siblings to have glaucoma His 
mother 4 of her brothers and 1 of her sisters had the disease Ralph's disease 
began as asymptomatic glaucoma simplex, but subacute congestive attacks developed 
after the institution of pilocarpine therapy 


Family 12— Kurt has asymptomatic chrome simple glaucoma He has myopia 
of about 6 D in each eye His mother and a second cousin also had the disease 
After bilateral cyclodialysis in 1936, the tension of the right eye 
normal, while the left eye continued to have a high normal tension, yet the loss 
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of field has been the same m the two eyes The occasional use of 10 per cent 
phenylephrine hydrochloride (neo-synephnne hydrochloride®) in the left eye 
enhances the effectiveness of pilocarpine 

Family 13 — ^Reva has chronic simple glaucoma of the right eye and chronic 
congestive glaucoma of the left eye Anna has chronic congestive glaucoma of 
the right eye and acute congestive glaucoma of the left eye Reva’s left eye has 
glaucoma-free intervals, but the pupillographic curve during such an interval 
showed a curve for both eyes similar to that found for primary glaucoma Anna’s 
right eye also has glaucoma-free intervals Both sisters have diabetes, arterio- 
sclerosis and cataracts Reva has been followed for nine years and Anna for 
twenty years 

Family 14 — Ruth has asymptomatic chronic simple glaucoma of both eyes 
The disease was discovered during routine examination, which was made because 
of the family history Her mother, 3 of her sisters and 1 brother have the disease 

Family 15 — Edith had onset of bilateral chronic simple glaucoma at the 
age of 78 In 1 of her brothers and in 1 sister glaucoma developed at the ages 
of 55 and 45, respectively All the affected siblings were childless 

Family 16 — Lena had acute congestive glaucoma of the right eye The left 
eye remained normal until her death, seventeen years later Her 2 sisters had 
glaucoma However, their children, all of whom are over 40, are free from the 
disease 

Family 17 — Nicholas has mild chronic congestive glaucoma of the right eye 
His mother had an attack of acute glaucoma at the age of 80, after the instillation 
of atropine for treatment of cataract There are no other cases of glaucoma in 
the family 

Family 18 — Abraham has bilateral chronic simple glaucoma One sister and 
his paternal grandfather’s brother had the disease 

Family 19 — Herbert had onset of bilateral chronic congestive glaucoma at 
the age of 25 In his mother the disease appeared at the age of 50 This pedigree 
shows anticipation 

Family 20 — Two sisters, Fannie and Minnie, have bilateral chronic simple 
glaucoma The third sister is normal Their father had onset of glaucoma at 
the age of 75 This pedigree shows anticipation with respect to adult glaucoma 

Family 21 — iTwo sisters, Gussie and Norma, have mild glaucoma Norma 
has chronic simple glaucoma of the left eye, but pupillographic studies show a 
similar curve for the two eyes Gussie has' chronic simple glaucoma of the right 
eye and chronic congestive glaucoma of the left eye The onset m the right 
eye was eleven years later than that in the left eye Norma has been followed 
for four years and Gussie for nine years 

Family 22 — Marcus has asymptomatic bilateral chronic simple glaucoma 
His mother had the same disease 

Family 23 — In Renate acute glaucoma of the left eye developed at the age 
of 68 after facial erysipelas Two of the patient’s sisters, as well as their 
grandmother, have tlie disease 

Family 24 — Sonja has bilateral congestive glaucoma of a mild form fier 
mother had glaucoma The patient and several other members of her family 
have hypertensive vascular disease 

Family 25 — Solomon has bilateral chronic simple glaucoma His brother 
also had the disease His son, who is 51 years of age, does not have glaucoma 
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Family 26 Bella had bilateral chronic congestive glaucoma, while her niece 
Bessie had acute congestive glaucoma m the left eye and chronic congestive 
glaucoma in the right eye 

Family 27 Mollie has bilateral chronic simple glaucoma The right eye 
became blind after indencleisis In this respect, her case is similar to the 2 cases 
described in family 7 Her brother also has glaucoma 

Family 28 — ^Two first cousins had monocular chronic congestive glaucoma 
In each case the right eye was affected and the glaucoma ran a mild course Botli 
the patients had hypermetropia of a high degree Regina was followed for twelve 
years and Celia for five years The striking similarity between these 2 cases 
IS added evidence of a genetic basis of the disease in the two consuls 

Family 29 — Two first cousins had bilateral chronic simple glaucoma 
Family 30 — Two first cousins have congestive glaucoma Abraham had 
an acute attack in his left eye, but deep cupping was already present — evidence 
of a preexisting aS 3 miptomatic glaucoma simplex in that eye Rose has chronic 
congestive glaucoma in the left eye The right eye remained normal until instilla- 
tion of 0 5 per cent homatropine hydrobromide precipitated an acute congestive 
attack SIX years after the onset of glaucoma in the other eye 

MECHANISMS OF HEREDITY 

The pedigrees reported in {his paper, as well as those found in 
the literature, should leave no doubt in one’s mind as to the familial 
nature of a certain proportion of cases of glaucoma Surely, the inci- 
dence of glaucoma m these families is far greater than that in the 
general population The presence of the same disease in two or more 
generations of the same family is evidence that heredity plays an 
important role in the pathogenesis of glaucoma Even the occurrence 
of the disease in two or more members of the same generation is pre- 
sumptive evidence of a hereditary tendency The chances of glaucoma 
occurring sporadically in more than one member of a family similar 
in size to those reported in this paper are negligible 

The fact that a condition becomes manifest late m life, as is the 
case with glaucoma, is not a valid argument against its being considered 
hereditary Through his studies on identical twins, Vogt®' produced 
conclusive evidence of the hereditary nature of cataract and other senile 
conditions What is more, he showed tliat twins exhibit a striking simi- 
larity m the appearance of these conditions as seen with the slit lamp 
According to the modern concepts of heredity, the gene is the unit 
of inheritance The genes occupy more or less fixed positions in the 
chromosomes The latter occur in homologous pairs in the cells of the 
body One member of each pair is derived from the father and the 
oth’er from the mother Only 2 of 48 chromosomes form a nonhomolo- 
gous pair These are the X and Y chi omosonies, which carry the sex- 

67 Vogt, A Lehrbuch und Atlas der Spaltlampen-Mikroskopie des Lebenden 
Auges, Zurich, 1942, vol 3, pp 933-949 
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linked genes The X chromosome carries a full complement of genes, 
while the Y chromosome carries relatively few 

9 

There are three mam types of heredity dominant, recessive and 
sex-linked In dominant heredity, it is necessary for only one pair of 
genes to carry the defect m order for the latter to become manifest If 
a person who has a dominant defect marries a normal person, 50 per 
cent of the progeny, statistically speaking, will inherit the defect (fig 1) 
Such affected parents and their affected offspring are heterozygous 
because the two homologous genes are not alike, one carries the trait 
and the other is free from it If two such heterozygous persons mate, 
75 per cent of their children will show the trait One-half the offspring 
will be heterozygous for the defect, one-fourth will be homozygous, 
and the remaining one-fouith will be normal The homozygous offspring 
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Fig 1 — Theoretic ratio of complete dominance 


are those who carry two defective genes — one derived from the father 
and one from the mother 

In recessive heredity, the trait or disease does not become manifest 
unless both genes cairy the defect In other words, it occurs only in 
persons who are homozygous Thus, many persons m the general pop- 
ulation may carry the recessive gene for generations, yet the disease 
may become manifest only if one of these persons marries another 
person who carries the same gene 

Our family trees and all but 2 pedigrees m the literature appear to 
show a dominant heredity For this reason, it is fitting to discuss more 
fully the mechanisms involved m this form of inheritance Theoretically, 
if complete dominance were present, at least 1 case of glaucoma should 
occur in each generation It has been shown, however, not only in 
human genetics but also in well controlled animal experiments, that 
a defect may fail to appear in one generation but may continue to 
manifest itself as a dominant in subsequent generations This phenom- 
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enon of skipping a generation is known as “lack of penetrance ” This 
means that the disease fails to express itself in the soma, even though 
the gene is present in the germ cell, this presence is evident from the 
transmission of the disease to the succeeding generation It is possible 
for glaucoma to occur in such a mild form that it can be detected only 
by use of pupillography, by provocative tests, or by prolonged periods 
of observation The diffeiences in the severity of the disease may be 
accounted for in some cases by differences in the “expressivity” of the 
gene The appearance of glaucoma late in life may be regarded as 
demonstrating a relative lack of expressivity Since glaucoma may 
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begin as late as from 70 to 80 years of age, it is impossible to be 
certain whether a person who dies at an earlier age would have mani- 
fested the disease Since the concepts of expressivity and penetrance, 
at least as applied to glaucoma, may imply merely quantitative differ- 
ences, they cannot be sharply differentiated from each other 

The genetic approach to the study of disease in human beings is 
complicated by the small size of the average pedigree and by variabil- 
ity in penetrance According to Gates,®® “m short pedigrees the real 
method or methods of inheritance may emerge only after comparing 
several pedigrees of the same condition” Following the suggestion 

68 Gates, R R Human Genetics, New York, The Macmillan Company, 1946, 
vol 1, p 4 
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of Dr M Demerec and Di H B Newcombe, of the Carnegie Insti- 
tution of Washington, depaitment of genetics, we have pooled our 
material for statistical pui poses, in older to gam better insight into 
the mechanisms of heredity 

The table shows the method used for detei mining the degree of 
penetrance of the gene for glaucoma Only 16 pedigrees contained 
sufficient data to be used foi this purpose Even in these family trees, 
we discarded those sibships in which information on the condition of 
the parents’ eyes was indefinite oi m which the parent died before the 
age of 40 We also discarded those sibships m which the children did 
not reach the age of 40, except when one of the membeis manifested 
glaucoma at an earlier age 

Alternative methods of arriving at penetrance values are compared 
In dominant heredit}^ one must assume that nearly all the affected per- 
sons are heterozygous For this reason, the expected ratio of glau- 
comatous to normal sibling should be 1 1 (fig 1) If the number of 
affected persons is significantly less than SO per cent, the difference 
may be regarded as lack of penetrance Of a total of 125 siblings, 
there were 46 siblings with glaucoma If penetrance were 100 per 
cent, the expected number of glaucomatous persons would be 62 The 
ratio of 46 62, or 74 per cent, denotes the average penetrance at the 
age of 40 (fig 2) 

The other method of studying penetrance is a comparison of the 
number of sibships with one glaucomatous parent and the number 
neither of whose parents has glaucoma If penetrance were 100 per 
cent, no generation should entirely escape the disease If neither parent 
has glaucoma and the disease appears in 2 of the children, one assumes 
that the germ plasm of one of the parents contains the gene for glau- 
coma The totals in the table show 20 sibships in which one parent 
had glaucoma, as compared with 5 sibships in which neither parent 
had glaucoma Thus, 20 of 25 sibships showed complete penetrance 
This makes the average penetrance for the group 80 per cent (fig 2) 

Both these methods probably overestimate penetrance While our 
pedigrees include only the families with 2 or more affected members, 
there undoubtedly are families with one affected member in which 
other members are genetically glaucomatous without exhibiting the 
disease clinically Even though the two methods used yielded similar 
values for the degree of penetrance in cases of hereditary glaucoma, it 
should be remembered that these figures (74 and 80 pei cent) are, at 
best, rough estimations because of the small number of cases available 
for this study 

69 For this reason, no correction was made for random sampling, such as the 
exclusion of the prepositus patient (the one who brought the family to the attention 
of the physician) 
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The lack of penetrance of the gene has definite clinical implications 
m the study of the behavior of glaucoma It shows, by the genetic 
method, that a person may fail to show any clinical manifestations of the 
disease and still be genetically glaucomatous 

One of the pedigrees (family 8) shows probably a dominant muta- 
tion The father of Lottie and John was the only sib with glaucoma 
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Fig 2 — Actual ratio of incomplete dominance 


among 10 brothers and sisters His father and mother lived to be over 
90 years of age and were normal The chances of dominant heredity 
when only 1 of 10 siblings is affected is less than 1 per cent We may 
assume, therefore, that a gene was changed in such a way that it now 
transmits glaucoma in a dominant manner 
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In family 1, there was a marriage between two persons m whom 
glaucoma developed m latei life Up to the present, 3 of their 6 
children have exhibited the disease If both parents are heterozygous 
for glaucoma, the expected ratio is 3 glaucomatous children to 1 normal 
child Some of the affected members of the third generation are 
probably homozygous for the disease Since all children of homozygous 
parents should inherit glaucoma, it will be interesting to watch their 
piogeny (generation 4) 

Families 28, 29 and 30 show glaucoma in 2 first cousins Family 30 
IS the only one for which we have an adequate pedigree The others 
were included because the clinical course of the affected patients was 
followed for a long time It is impossible to draw conclusions from 
such incomplete material The occurrence of glaucoma in family 30 
may represent dominant heredity with a very low penetrance, or the 
inheritance may be recessive This strongly suggests the possibility of 
more than one type of inheritance in glaucoma, since the chance of 
coincidence is negligible In discussing the role of dominant and 
recessive heredity in evolution, Morgan stated that there is no sharp 
contrast between dominant and recessive genes 

Many genes classified as recessive produce some effect in hybrid combination 
on the character most affected it follows that there may be no essential 

difference between the kinds of genes in question 

This raises the question of the possibility of recessive inheritance for 
glaucoma in general The literature does not enlighten one on this point 
From small pedigrees it is impossible to draw any conclusions about 
recessive inheritance, unless consanguinity is present In order properly 
to study this type of heredity, one must investigate large numbers of 
members of a family and compare the incidence of glaucoma in this 
family with that in the general population Sufficient data are not 
available to justify any conclusions as to the role of recessive heredity in 
glaucoma in general In recessive heredity, the gene may become 
widespread in the population without manifesting the disease except 
as a result of chance mating of carriers (heterozygous persons) This 
may be one way of accounting for sporadic cases For the sake of 
speculation, let us asume, for the moment, that all glaucoma is hereditary 
If the incidence of the disease is 0 25 per cent of the general population, 
then 9 5 per cent of the entire population would carry one gene for 
glaucoma (heterozygous) Thus the possibility of chance matings 
is not inconsiderable 

70 Morgan, T H Evolution and Genetics, Princeton, N J , Princeton Uni- 
versity Press, 1925, p 15 

71 Reudin, E Zur Vererbung und Neuentstebung der Dementia praecox, 
Berlin, Julius Springer, 1916 , in Monographien aus dem Gesamtgebiet der Neuro- 
logic und Psychiatrie, 1916, no 12 



family I 



S«ut ’Rkchail 

C# 4 o GSo 

DJB Dir 



ie is 17 IS jj ir as at IS is lo ir is 


FnMitY It 



Frmilv hi 



CSSSK 

Git 


Fig 3 — Pedigrees for families 1 to 4 
142 


'Rofu 

CxS 4 



POSNER-SCHLOSSMAN— HEREDITY IN GLAUCOMA 


COMMENT 

The group of hereditary glaucoma forms a representative cross 
section of cases of the disease in general In several instances the dis- 
ease began as chronic simple glaucoma but was complicated by congestive 
attacks after prolonged use of miotics Many giadations in severity 
were encountered — ^from those cases in which the disease remained 
mild over many years to those in which it resulted in blindness in 
a relatively short time 

Of 373 patients with glaucoma, 51 had demonstrable hereditary 
tendencies — an incidence of 13 7 per cent of all the patients with glau- 
coma available for our study Of 91 eyes, 52 had chronic simple 
glaucoma, 10 had chronic congestive glaucoma and 14 had acute 
glaucoma 

A review of the case histones reveals that in many families there 
were similarities in the behavior of the disease with respect to type, 
refractive error, severity and response to surgical treatment In 4 
families the glaucoma was of the chronic simple type in all members 
examined In 2 families all members had chronic simple glaucoma, 
but congestive attacks occurred m some of them In 3 families all 
members had congestive glaucoma One of these (family 6) is inter- 
esting because all 3 sisters had acute congestive glaucoma, although the 
first attack occurred at 17, 39 and 71, years of age respectively In 
several families, however, the type of glaucoma differed in the different 
members 

The refractive error was similar in 9 families and significantly 
different in 4 families This group affords a rare opportunity for the 
study of mild glaucoma, since some of the cases would not have been 
discovered were it not for the presence of glaucoma in other members 
of the family In families 4, 5 and 8, the glaucoma was exceptionally 
mild in all but 1 member It ran a moderately severe course in all the 
members of families 3 and 19 In family 7, the glaucoma displayed an 
unusually severe course in the affected eyes of both members More- 
over, both father and daughter reacted poorly to operation on the 
ins In family 6, 3 of the 5 affected eyes (belonging to 3 different mem- 
bers) had to be enucleated because of poor response to surgical pro- 
cedures on the ms 

These examples are at least suggestive that not only the disease 
but also the pattern of its behavior may be influenced by heredit}' in 
some cases Since the Imowledge of a case history of one member 
may ser\fe as an aid in the treatment of another affected member, it is 
advisable for the opthalmologist to acquaint himself, whenever pos- 
sible, with the histones of all members of the family who have the 
disease This is especially important when one member has shown dis- 





POSNER-SCHLOSSM AN— HEREDITY IN GLAUCOMA 145 

astrous results following surgical proceduies on the ins In such a case 
it may be advisable to use cyclodialysis as the opeiation of choice 
If the disease has proved mild m other members of the same family and 
the comse of the patient’s glaucoma appears to be similar, the physician 
may reassure his patient that his disease will probably follow a similar 
pattern 

The hereditary appioach may help to bring primary glaucoma 
into 1 elation with other types of glaucoma Ever since von Graefe 
called attention to '‘amaurosis with excavation,” the role of glaucoma 
without hypertension has been a subject of controversy Elschmg'^^ 
reported a family in which 2 first cousins had glaucoma without hyper- 
tension, while an uncle suffered fiom glaucoma with hypertension 
Recently, Sjogren has attempted to show, on a clinical basis, that 
simple glaucoma displays wide variations in symptomatology, and that 
glaucoma without hypertension may be regarded as one type of primary 
glaucoma Glaucoma which develops after cataract extraction should 
not, as a matter of course, be classified as secondary We have 
reported seveial cases elsewhere®^ in which a positive result in the pro- 
■vocative tests m the opposite eye or the occurrence of primary glaucoma 
m the eye not operated on proved that the disease was probably 
primary glaucoma The fathei of one of our patients with primary 
glaucoma (N W ) had ocular hypertension following an uncomplicated 
cataract extraction A knowledge of the family history should be 
helpful in evaluating such a case Certain cases of recurrent unilateral 
glaucoma with mild cyclitic signs, a condition which we have called 
the syndrome of recurrent glaucomatocychtic crises, probably form 
an intermediate group between primary and secondary glaucoma Its 
relation to primary glaucoma is further evidenced by the pedigree of 
family X Of 2 affected sisters, 1 has primary glaucoma and the 
othei the syndrome of glaucomatocychtic crises Another patient 
(A S ) with the latter disease has an aunt with primary glaucoma 
The 1 elation of retinitis pigmentosa to primary glaucoma is obscure 
There are several pedigrees in the literature in which the association 
appears Blessig'^^ leported a sibship of 9 members of whom 2 sisters 
had chrome simple glaucoma alone, while 2 brothers and 1 sister 
had pigmentary degeneration without ocular hypertension We have 
a patient with retinitis pigmentosa and glaucoma of the congestive type 

72 Elschnig, A Glaucoma Without Hypertension and Hypertension Without 
Glaucoma, Ztschr f Augenh 52 287-296, 1924 

73 Sjogren, H A Study in Pseudoglaucoma, Acta ophthal 24 239-294 

1946 ' 

74 Blessig, E Alternating Occurrence of Glaucoma Simplex and Retinitis 
Pigmentosa in a Senes of Siblings, St. Peterberg med Wchnschr 21 105-106, 
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Two of her sisters have retinitis pigmentosa, but only 1 of them has 
glaucoma From a genetic point of view, these examples show that 
primary glaucoma cannot be sharply differentiated from secondary 
glaucoma on a clinical basis alone This evidence is in agieement 
with the everyday expeiience of the ophthalmologist 

The occuirence of hydi ophthalmos and primaiy glaucoma in the same 
family has been reported in 4 pedigrees from the literature We have 
previously stated our reasons for believing that the two diseases aie 
not related It is possible, however, that two clinically different 
diseases may be associated genetically by linkage of the genes This 
may also be the case with letmitis pigmentosa and strabismus 

Among constitutional diseases, hypertensive vascular disease and 
diabetes are those most commonly associated with glaucoma Elwyn 
pointed out that m all three diseases there is a disturbance of the 
regulatory function In family 2, 4 members have glaucoma, 2 have 
hypertensive vascular disease, 1 has coronary disease, 1 dementia 
precox, and 1, toxic goiter Another pedigree, family 13, shows 2 
sisters with glaucoma and diabetes Many pedigrees of patients from 
the nonhereditary group exhibit a strikingly large incidence of metabolic 
disorders among the nonaffected members It is possible that the 
gene for glaucoma is somehow i elated to the gene or genes for other 
regulatory diseases 

It IS difficult to detei mine the exact manner m which heredity affects 
the eye Many anatomic A^ariations and abnormalities have been impli- 
cated Some of them were mentioned m a previous section The 
belief IS prevalent that hypermetropia is a predisposing factor in 
glaucoma While it is true that hypermetropia may be inherited, 
we have shown that the refractive errors found among patients with 
glaucoma follow the same distribution as those in the general popula- 
tion Holst supported this point of view 

It was previously shown that some persons are genetically glaucoma- 
tous but show no clinical manifestations of the disease They may have 
glaucoma at some future time of life, either spontaneously or as the 
result of a provocative factor, such as instillation of atropine, cataiact 
exti action or emotional disturbances From this point of view, their 
normal state may be regaided as a preclmical stage It would be 
interesting to find tests which would detect patients who ai e potentially 
glaucomatous while they are still clinically normal Pupillogi aphy prom- 
ises to be of great value in this respect for it enables one to evaluate' 

19 ' 4 -® 

^ 76 Holst J C \ Statistical Study of Glaucoma, J Ophth 
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the state of the autonomic nervous system, especially the hypothalamic 
center. In all the cases of primary glaucoma thus fai studied, a 
pupillographic cui-ve haa ceitain definite characteristics®^ Fourteen 
normal lelatives of glaucomatous patients weie subjected to pupillo- 
giaphic studies Three of these persons showed curves similar to 
those found in cases of primary glaucoma, while all other tests gave 
negative results Further work along this line is now m progress It is 
possible that the inherited factor is a distuibance m the central autonomic 
neivous system 

The mechanism of heredity as related to our pedigiees has already 
been discussed The lole of genetics among the spoiadic cases cannot 
be entiiely ignoied Considering the possibility of low penetiance and 
low expressivity, it is not unlikely that m some of the spoidic cases 
the disease is also hereditaiy It is well known that the same disease 
may be transmitted in dominant, recessive and sex-linked manner 
This IS true of letmitis pigmentosa and Leber’s disease (hereditary 
optic atrophy) Recessive genes foi a given trait may become wide- 
spread in the general population without the trait becoming manifest 
The occurrence of sporadic cases may result from the mating of two 
persons who carry recessive genes 

In view of the extreme degree of hybridization of the human species, 
It is impossible to make any piedictions as to the heredity m a specific 
case of glaucoma From the eugenic standpoint, one may, however, feel 
justified m advising a patient with glaucoma in whose family the 
disease shows dominant heredity against marrying into another family 
with glaucoma 

For a bettei understanding of the mode of transmission of glaucoma, 
it is essential to have a laige series of good pedigrees The technic 
of taking pedigrees is simple It is important to obtain the total 
nnmbei and ages of all the siblings in each geneiation the age of 
onset of the disease and the age of death of the deceased members 
We regret that some of our pedigrees are incomplete Since some 
of the patients were not available for questioning during the past 
yeai, a few of these family histones were obtained indirectly through 
the case records We' hope to complete these pedigrees m the near 
futui e 

Patients aie acutely aware of the hereditary potentialities of 
diseases It behooves the physician to give serious attention both to the 
psychologic and to the ophthalmologic aspects of the patient’s pioblem 
Provocative tests and pupillography, when feasible, are of gieat value, 
since a negative result helps to reassure the patient and a positive result 
means an early diagnosis 
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SUMMARY 

Heredity plays a role in the pathogenesis of glaucoma Fifty-one, 
01 13 7 per cent, of 373 unselected cases from private practice showed 
familial tendencies 

In most families the disease follows a similar course m the various 
affected members 

All the pedigrees show dominant heredity, except for 1, in which 
it may be recessive Some sporadic cases may, on careful analysis 
prove to be hereditaiy 

The genetic approach may be an aid in the early recognition of 
glaucoma and in the study of the preclinical and mild phases of the 
disease 

The pedigrees of all but 2 of the families (28 and 29) aie included 



EXPERIMENTAL STUDIES OF INCLUSION BLENNORRHEA 

Isolation of a Virus 

ALSON E BRALEY, MD 
NEW YORK 

I NCLUSION blennorrhea is a disease of the conjrfnctiva lelated to 
cervicitis in the female and urethritis in the male, it can be con- 
sidered a virus venereal disease The disease occurs most commonly 
m newborn infants but is also observed in adults The adult gets the 
disease by coming m contact with the virus from the urethra or the 
ceivix either by direct contamination or in swimming pools The 
clinical manifestations of the disease have been reviewed repeatedly,^ 
and it IS the purpose of this report to present a study of the probable 
etiologic agent as a virus rather than to describe further the clinical 
syndrome 

Thygeson - has shown that the virus of inclusion blennoirhea is 
morphologically identical with the virus of trachoma except that the 
matrix of the inclusions of tiachoma stain more uniformly with iodine 
than those of inclusion blennorrhea The viruses of these two diseases 
are similar morphologically to the viruses of lymphogianploma venereum 
and psittacosis Macnie ^ and others have shown that the virus of 
lymphogranuloma venereum can involve the eye, but thus far no reports 
can be found that psittacosis has ever invaded this structure 

Dr Phillips Thygeson and Dr Murray Sanders made valuable suggestions 
and criticisms 

This paper was submitted as a candidate’s thesis for membership in the 
American Ophthalmological Society June 1947 

These studies were conducted under several grants The major portion of the 
woik was done under a grant from the Knapp Memorial Fund, at the Department 
of Ophthalmology, Columbia University College of Physicians and Surgeons 
Some of the biopsies were conducted under a grant from the John and Alary R 
Alarkle Foundation at the Department of Ophthalmology, State University of 
Iowa College of Aledicine, Iowa City 

1 O’Brien, C S, and Allen, J H Allergic Keratoconjunctivitis, Ti Am 
Ophth Soc 40 170, 1942 Braley, A E Am J Ophth 21 1203 (Nov ) 1939 
Thygeson, P , and Mengert, W F Virus of Inclusion Conjunctivitis Further 
Observations, Arch Ophth 15 377 (Atarch) 1936 Lindner, K Arch f Ophth 
78 245, 1911 Howard, W A J Pediat 12 139 (Feb) 1938 

2 Thygeson, P Am J Ophth 17 1019 (Nov) 1934, 14 455 (July) 1938 

3 Alacnie, J P Ocular Lj mphogranuloma Venereum, Arch Onhth 
255 (Feb) 1941 ^ 
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An attempt was made to glow the virus by several biologic methods 
and to reproduce the* disease I was unable to fill these requirements, 
but a great deal was learned concerning the virus Although most ol 
the data presented here are negative, it is felt that the results of this 
study give some indication of the problem and may be an aid to further 
investigation 

ATTEMPTS TO GROW THE VIRUS 

All Viruses apparently are obligatory parasites and require living 
cells for propagation Most of them have an affinity foi certain cells 
in the body in order to propagate The virus of lymphogranuloma 
venereum seems to grow best in the cells of the i eticuloendothelial sys- 
tem, but it can be adapted to the mouse brain and also to the yolk 
sac of the developing hen’s egg The viruses of vaccinia and herpes 
appear to be predominantly epitheliotrophic, but these also can be 
adapted to other cells ^ The viruses of inclusion blennorrhea and 
trachoma appear to differ slightly in their cell specificity The virus 
of inclusion blennoirhea seems to be predominantly present in the 
epithelium of the lower conjunctival sac and involves also a narrow 
zone in the cervical epithelium 

As has been mentioned before, the virus of inclusion blennorrhea is 
similar to the viruses of trachoma, lymphogranuloma venereum and 
psittacosis All four of these viruses are similar in several respects, 
(1) They all stain easily by the Giemsa method, (2) all form distinct 
inclusion bodie^s, (3) all occur in two forms, the elementary body 
form and the initial body form, (4) all seem to have fairly distinct 
tissue specificity in the human subject, (5) all, with the possible excep- 
tion of the virus of psittacosis, are sensitive to the sulfonamide drugs, 
and (6) all fall in a class which seems to be between true viruses, such 
as those of herpes simplex, vaccinia and poliomyelitis, and the rickettsias 
With all these similarities, it would appear that the viruses of both 
trachoma and inclusion blennorrhea would follow the same pattern as 
lymphogranuloma and psittacosis The virus of lymphogranuloma® 
grows well in the yolk sac of the developing chick embryo, on the 
chorioallantoic membrane and in tissue culture, however, in many 
instances in which the virus is obtained from the human patient it 
must be adapted to its new environment This may require mutation 
With these facts in mind, I then conducted experiments with inclusion 
blennorrhea 

4 Rivers, T M , and others Problem and Trends m Virus Research, Uni- 
versity of Pennsylvania Bicentennial Conference, Philadelphia, University of 
Pennsylvania Press, 1941 

5 (a) Rake, G , McKee, C M, and Shaffer, M F Proc Soc Exper 
Biol &. Med 43 332 (Feb ) 1940 (b) Sanders, M J Exper Med 71 113 
(Jan) 1940 
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METHODS AND PROCEDURES 

Epithelial scrapings obtained with a platinum spatula from adults or infants 
with inclusion blennorrhea were suspended in isotonic sodium chloride solution 
U S P , neutral nutrient broth, serum ultrafiltrate and sterile distilled water 
This material was then (1) inoculated on the chorioallantoic membrane of the 
developing hen’s egg, (2) injected into the yolk of the developing hen’s egg, 
(3) inoculated into fluid tissue cultures and (4) inoculated in normal conjunctival 
epithelial cells in tissue culture Biopsy specimens from babies with inclusion 
blennorrhea were also grown m tissue culture by the Carrel technic 

Egg Inoculations — In order to inoculate the chorioallantoic membrane, hen 
eggs were incubated at 38 C for from five to nine days A triangular window 
was then made through the shell over the location of the embryo A smaller 
hole was made at the air sac The air was then withdrawn from the air sac, 
whereupon the embryo dropped away from the shell membrane at the opening 
through the shell The shell membrane was then opened with a sterile knife 
and the material for inoculation placed inside the shell membrane on the chorio- 
allantoic membrane The shell was replaced over the area and sealed with paraffin 
or scotch tape Both openings in the egg were sealed The eggs were then 
replaced in the incubator and opened at periods of from three days to maturity, 
and the chorioallantoic membrane was removed and studied for lesions Smears 
of the embryo and chorioallantoic membrane were also made and stained with 
Victoria blue and by the Giemsa method 

The yolk sac method of egg inoculation was simpler, it consisted of making 
a small hole in the egg shell over the air sac and inoculating the material through 
this opening into the yolk sac by means of a long hypodermic needle This 
inoculation was made after an incubation period of from five to nine days The 
eggs were opened at periods varying from three days to near maturity, the entire 
egg being opened so that the embryo was isolated The embryo was picked up 
and, with the yolk sac attached, was placed in a sterile Petri dish Smears or 
sections, and in many instances both, were made of the embryo The yolk sac 
was separated from the embryo and freed of as much yolk as possible, and smears 
were made of the yolk membrane These were stained with Victoria blue and by 
the Giemsa method 

In an attempt to adapt the virus to both the chorioallantoic membrane and the 
yolk sac of chick embryos, serial passages of both were carried out This was 
accomplished by removing either the membrane or the yolk sac, grinding it with 
a small amount of sterile saline solution and remoculating eggs with this material 
On several occasions during this serial passage, portions of the membranes were 
used to inoculate baboons, in an effort to determine their mfectivity Fifty- three 
serial passages were made of inoculated yolk sac and 23 of inoculated chorio- 
allantoic membrane 

Inoculation of Fluid Tissue Culture — ^The tissue culture used m these experi- 
ments consisted of balanced saline solution, serum ultrafiltrate and finely divided 
tissue The cultures were similar to those used by Sanders m the propagation 
of lymphogranuloma virus Scrapings of the conjunctival epithelium were taken 
directly from patients with inclusion blennorrhea and inoculated into two fluid 
cultures One culture was placed in the incubator at 37 C , and the other was kept 
at room temperature A moderate amount of material was removed from the 
culture, ground in a mortar and inoculated intracerebrally m mice and into the 
ejes of baboons Cultures were checked for sterility on ordinary mediums at 
periodic intervals, and when a tissue culture was contaminated it was either 
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discarded or filtered and another tissue culture inoculated These cultures were 
also passed serially, the incubator cultures were inoculated into mice at three day 
intervals and the room temperature cultures at five and nine day intervals Ail 
inoculation of cultures attempted by this method failed to infect baboons and did 
not give rise to encephalitis in mice 

Tissue cultures were inoculated into the mice m most instances by three 
methods Approximately 002 cc of the tissue culture fluid was injected intra- 
cerebrally The mice were also given from 0 05 to 0 2 cc intrapentoneally, and 
about half the mice were inoculated with from 0 02 to 0 1 cc intravenously Each 
mouse was inoculated by all three methods in an effort to have as much virus 
as possible present at the site of inoculation in the brain The intravenously 


Table 1 — Ttssnc Culture of Material from Inclusion Blennorrhea 


>0 of 
Experi 
ments 

Source 
of Material 
Inclusions 

Infective 

for 

Baboon 

Medium 

Clot » Fluid t 

Gas 

Growth 
and Comment 

2 

Cervix 


CP 1/10 TS 1/2 

Carbon 

dioxide 

Epithelium and 
leukocytes 

4 

Conjunctiva of patient 
irith inclusion blcn 
norrhea 


CP 1/2 TS 1/1 

None 

Leukocytes 

2 

Conjunctiva of patient 
with inclusion blen 
norrhea 

Not 

done 

CP 1/2 TS 1/1 

Carbon 

dioxide 

Good epithelium, no 
inclusions 

5 

Conjunctiva 


C P 1/5 T S 1/2 

Oxygen and 
carbon 
dioxide 

Epithelium and fibro 
blasts, no inclusion' 

6 

Cervix 


CP 1/5 TS 1/1 

Oxygen and 
carbon 
dioxide 

No growth except 
leukocytes baboon 
inoculations 

5 

Conjunctiva 

Not 

done 

C P 1/3 T S 1/2 

Oxygen and 
carbon 
dioxide 

Fpithelium, fibro 
blasts and leuko 
cytes noninfectiou' 
for baboon, tran' 
plant epithelium 

6 

Conjunctiva 


OP 1/3 TS 1/1 

S0% oxygen, 
3% carbon 
dioxide 

Epithelium and fibro 
blasts, noninfec 
tious for baboons 

2 

Conjunctiva 


Fibrin and 
thrombin, 

TS 1/1 

21 % oxygen, 
3% carbon 
dioxide 

Epithelium — no in 
elusions 


*CP indicates chicken plasma, and TS, Tyrodc’s solution (modified Lockes solution 
containing magnesium) and serum or serum ultrafiiltrate 


injected virus would probably be filtered out in the spleen or in the liver, but it 
was felt tl^t some of it might reach the point of inoculation in the brain The 
intrapentoneal inoculation was given because a large amount of material could 
be injected into the peritoneal cavity without causing too much shock to the 
animal 

Inoculation of Normal Conjunctival Epithelial Cells in Tissue Culture — 
Normal conjunctival tissue was obtained from the operating room This was 
handled under sterile conditions and after division into small pieces was placed in 
a Carrel flask and secured by chicken plasma The nutrient material overlying 
the tissue ii) the flask was either normal serum or serum ultrafiltrate plus a bal- 
anced saline solution (Tyrode’s) Tissue cultures were allowed to grow at incubator 
temperature until a fair grow’th of epithelium was obtained The supernatant fluid 
was then removed and replaced with a solution consisting of balanced saline solution 
and serum ultrafiltrate to wdiich scrapings from an eye wnth inclusion blennorrhea 
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had been added This was allowed to remain in the incubator for from one to 
seven days Some of the preparations were stained by the Giemsa method and 
studied for the presence of inclusion bodies, while others were removed and the 
material was inoculated into the eyes of baboons 

Tissue Cnlfinc of Inclusion Conjunctivitis — Biopsies of the conjunctiva were 
made on patients with inclusion blennorrhea, and biopsies of cervical tissue, from 
mothers whose babies had inclusion blennorrhea This tissue was handled by a 
method similar to that reported by Thygeson® with trachoma Epithelial growth 
was obtained in nearly all instances These cultures were handled in several ways 
In some of them the supernatant fluid was removed and inoculated into baboons’ 
eyes In some the tissue was removed and inoculated into baboons’ eyes after 
growth had been obtained Some were stained and studied for the presence of 
inclusions bodies (table 1) 

Vanatwn in Tissue Cultuic Mediums — Apparently, a substance present in the 
normal conjunctiva which made it possible for cells to be infected with the virus 
was not present in the tissue culture Therefore, numerous ammo acids were 
added to the tissue culture in order to stimulate epithelial growth and possibly 
supply the missing substance 

RESULTS 

The direct inoculation of a chorioallantoic membrane gave entirely 
negative results, since no demonstrative growth of virus was obtained 
On occasion, small foci could be found on the membranes which were 
suggestive, but when they were examined in smears microscopically no 
inclusions could be demonstrated by Giemsa’s method or with Vic- 
toria blue 

The direct inoculation of yolk sac failed to propagate the virus, 
although by similar technic the virus of lymphogranuloma venereum 
was successfully grown Blind passage in eggs all failed to yield the 
virus The yolk sac was ground and the material inoculated into 
baboons’ eyes Numerous smears of yolk sacs were made and stained 
by the Giemsa method and with Victoria blue but failed to demonstrate 
the virus The virus seems to have little or no effect on the develop- 
ing hen’s egg, and when allowed to do so the egg would produce a 
healthy chick 

The virus was not propagated m fluid tissue culture with any of 
the types of tissue used Serial passage in tissue culture failed to 
infect baboons No evidence could be demonstrated by the methods 
used that normal cells of the conjunctival epithelium grown in tissue 
culture could be infected by the virus of inclusion blennorrhea Con- 
junctival epithelium from tissue already infected with the virus of inclu- 
sion blennorrhea did not remain infectious in tissue culture with the 
methods used 

Comment — Accepted methods for propagation of the viruses of 
lymphogranuloma venereum and vaccinia were used in an attempt to 
grow the virus of inclusion blennorrhea Thygeson “ likewise was 

6 Thjgeson P Cultivation of Trachomatous Conjunctival Epithelium in 
Vitro, Arch Ophth 21 229 (Feb ) 1939 
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unable to propagate the virus on the chorioallantoic membrane of 
developing hen’s eggs It was hoped that a mutation of the virus might 
occur by serial passage of eggs already infected with the virus The 
results were disappointing Since there is no morphologic similarity 
between the tissue of the developing chick embryo and the conjunc- 
tival epithelium, one would expect the virus of inclusion blennorrhea 
to be easily adapted to the conjunctiva, however, it seems strange that 
the virus would not grow in tissue cultures of normal conjunctival 
epithelium Undoubtedly, there is some change m the epithelial cells 
in tissue culture which makes them noninfective It was suspected 
that some material was missing from the tissue culture, and since the 
supernatant fluid of the tissue culture could be varied, considerable 
variation was made in an attempt to propagate the virus by tissue culture 

The only changes in epithelial growth that could be obtained were 
with the addition of two amino acids, ammoacetic acid and histidine 
The best growth of epithelium in tissue culture was obtained by the 
addition of small quantities of ammoacetic acid Histidine and ammo- 
acetic acid together seemed to be somewhat better, however, numerous 
essential ammo acids were added to tissue culture in an effort to 
supply the missing substance which is present in the normal conjunctiva 
but not in the tissue culture 

The fate of the virus after inoculation either into eggs or tissue cul- 
ture IS difficult to understand, for, regardless of the type of medium 
into which It was placed, the virus disappeared quickly It has been 
found from previous experience that the virus must be transferred 
carefully and quickly from the patient to the conjunctiva of baboons in 
order to obtain a good experimental inclusion blennorrhea Since so 
many epidemics of so-called swimming pool conjunctivitis have occurred, 
it seems likely that the virus might live longer in distilled water or tap 
water than in isotonic sodium chloride solution U S P Therefore the 
virus was suspended in sterile distilled water and inoculated into 
eggs, tissue culture and mice, but with disappointing results 

The negative results of inoculation in epithelial growth in tissue 
culture IS a little easier to explain, the leukocytes present in the tissue 
probably destroy'^ed the virus as it escaped from the cells, so that in a 
short time the organism disappeared This may play a part in the 
rapid deterioration of the virus once it is suspended in any medium 
If the virus of inclusion blennorrhea could be obtained free from leu- 
kocytes, perhaps it would grow in tissue culture 

BLIND PASSAGE IN MICE 

In a further attempt to propagate the virus of inclusion blennorrhea, 
blind passage of material was made m mice The method of propa- 
gation of a virus by' blind passage has been fairly widely used, especially 
when the virus is not easilj' adapted to a new medium In many cases 
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m which a large amount of infected material can be injected into a 
nonreceptive tissue, it may be possible to adapt the virus to the new 
cell It IS often possible to adapt bacteria to a new medium by con- 
tinual transfer, though sometimes the organism loses some of its 
virulence in such passage Because of the difficulty m adapting the 
virus of inclusion blennorihea to any medium except the cervix and 

Scraping in Saline Solution 



3-day senes 

Chart 1 — Passage through mice of the inclusion blennorrhea virus from case 2 

In this chart and m charts 2 to 8, 0 means mouse watched but not passed , 0 with 
included cross, mouse dead, 0 with one line, mouse sick and passed, and'^, mouse 
passed and not sick 

the eyes of baboons, it was thought that with a heavy suspension of 
material obtained from the human eye under sterile conditions the 
virus could be adapted to mouse brain b}^ serial passage The mice used 
for blind passage weighed approximately 10 to 12 Gm 

When the amount of solution was sufficient, from 3 to 5 mice were each 
inoculated mtracerebrally. mtraperitoneally and intravenously, as previously 
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described The mice were divided into three groups The first group was 
killed at the end of three days, the second, at the end of five days, and the 
third, at the end of seven days, after the original inoculation After the brain 
was removed from the mouse, it was ground in a mortar under sterile conditions 
and mixed with 3 cc of isotonic sodium chloride solution USP, to make a 
heavy suspension In some instances the suspension was injected into other 
mice, but usually the solution was centrifuged at low speed to draw down tlie 
larger particles of brain material The supernatant fluid was then injected 
intracerebrally, intraperitoneallj' and intravenously into each mouse For intra- 
cerebral injection, 3 5 per cent solution of iodine was used to prepare the skin 
over the skull The mice died on injection of more than 002 cc intracerebrally 
Approximate! j 0 5 cc was injected intrapentoneallj before evidence of protein 
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Chart 2 — Passage in mice of inclusion blennorrhea vnrus from case 3 

shock was obtained m the mouse The most difficult was the intravenous injec- 
tion of brain suspension It was made into the tail vein by use of a fine needle, 
and 005 to 01 cc was injected, depending on the size of the mouse, before the 
mouse died of protein shock 

The mice were followed carefully, and in 3 instances a possible 
inflammatory agent was obtained by blind passage The reaction was 
characterized in the mice by roughening of the fur (which occurred on 
the third to the fifth day after injection), slight humping of the thoracic 
portion of the spine and a state of lethargj This procedure was earned 
on with mice until some evidence of encephalitis could be detected, if 
after ten consecutive blind passages the inoculated mice showed no 
evidence of infection, thev were discarded (charts 1-7) 
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In the fiist instance, an agent was found aftei foui passages in the 
five day group The potency of this agent could not be inci eased 
beyond 1 to 10 dilutions with isotonic sodium chloiide solution U S P , 
and the agent eventually lost its potency and did not bring down mice 
after the tenth passage 

In 1 instance, a good deal of mateiial was obtained from the bab) 
and suspended in a small amount of sterile neutral broth, this was 
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Chart 3 — 

-Passage through mice 

of inclusion blennorrhea virus from case 4 


injected intraceiebially into 3 mice and passage made after incubation 
for three days After the fourth blind passage, an agent was obtained 
which had an incubation peiiod of five days Passage of this material 
was made at four day intervals, and the potency giadually increased 
until a dilution of 10'® was reached, which brought down all mice 
inoculated This agent was considered as possible virus of inclusion 
blennorrhea (chait 8) On continued passage, this agent maintained 
a potency up to 10 and occasionally bi ought down mice in dilutions 
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of 10 Because of the possibility of this being the causative agent 
of inclusion blennorrhea, many smears were made of the mouse brain 
No inclusion bodies weie demonstiated, and there was no evidence 
of a virus being piesent in the snieais The smeai preparations were 
stained with Victoria blue and methyl blue and by the Giemsa method 
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Chart 5 

— Passage of material from case 4-H 




In a few smears stained with Victoria blue, some bodies were encoun- 
tered, but these were thought to be artefacts Since the agent had 
presumably been obtained from a patient with many free elemental y 
bodies. It would seem proper that smears of the mouse brain should 
show elementary bodies Mouse brain material suspended in isotonic 
sodium chloride solution U S P and inoculated into the conjunctiva 
of dog-faced baboons gave rise to conjunctivitis in the baboons which 
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had an incubation period of five days The conjunctivitis of the baboons 
increased, with the development of numerous follicles and a moderate 
amount of congestion of the blood vessels Scrapings of the conjunc- 
tiva of the baboon failed to demonstrate inclusion bodies, and cultures 
of the baboons’ e>es j-ielded no growth Cultures of mouse brains on 
blood agar plates and in meat broth remained sterile The baboons 
that eventually recovered from the follicular conjunctivitis within a 
period of six weeks to two months weie inoculated with material from 
a baby with inclusion blennorrhea In the eye of a baboon which had 
not been used befoie for inoculation a typical follicular conjunctivitis 
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Chart 6 — Passage of material from case 3-P 


developed from this material, while in the baboons which had previously 
been inoculated uith mouse brain material follicular conjunctivitis 
failed to develop 

The potency of the virus was maintained by passage m mouse brain 
and inoculation was made of mouse brain material into the chonoallan- 
toic membrane of developing hens’ eggs and into the yolk sac The 
agent grew readily in these mediums and could be transferred from 
the eggs back into the mice without difficulty There were no specific 
lesions on the chorioallantoic membrane the entire membrane being 
covered with a fine exudate In all instances the embrj-o was dead after 
five days 
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Chart 8 — Passage through mice of scrapings from babj^’s eye placed m saline 
solution and in broth and cultured A titer of 1 100 was reached The virus 
maintained potency up to 10"'’ solution 
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neutralization tests 

Since it was possible that a known virus had accidentally been recov- 
ered, cross neutralization with virus immune serums was earned out 
Antiherpes serum was mixed with the agent and inoculated on the 
chorioallantoic membrane The herpes virus gives rise to a typical 
lesion on the chorioallantoic membrane of the developing hen’s egg 
When the virus is mixed with antiserum, these typical lesions do not 
develop There was no evidence of neutralization with antiheipes serum 
to the Virus of inclusion blennorrhea (table 2) 

The possibility of infection with Theiler’s virus was considered, 
since this virus is often present in mice and can be brought out by 
inoculation of sterile broth into the mouse brain Although the mice 
used for experimental purposes were known to be free of this infec- 
tion, Theiler immune serum was obtained in an attempt to neutralize 
our agent The Theiler immune serum neutralized Theiler's virus up 
to 10,"^ but with our agent neutralization with TheileTs immune serum 
could not be obtained The potency of the Theiler virus which was 


«Table 2 — Inclusion Blcnnonhca Virus zuith Antiserums jor Thee Viruses 


Theiler 

Negative, 

no protection 

Lymphocytic choriomeningitis 

Negative, 

no protection 

Herpes simplex 

Negative, 

no protection 


used for experimental purposes was relatively low and could not be 
increased beyond 10 The agent was definitely not Theiler’s virus 
Since the virus of lymphocytic choriomeningitis may have been a 
contaminant, an immune serum was made which prevented infection 
m the mouse brain with this virus However, this immune serum did 
not protect the mice against our agent It was thought, therefore, that 
the agent obtained was not the virus of lymphocytic choriomeningitis 
The original material was obtained from an infant, and it was not 
possible to obtain blood serum from the patient until a year and a half 
after the child had had the infection In spite of this length of time, 
some indication of neutralization of the virus was obtained Controls 
brought down mice in dilutions up to 10 and, when mixed with the 
baby’s serum brought down mice in dilutions up to 10 This would 
seem to indicate that the baby’s serum had a trace of^ antibodies 
Rabbits were immunized to the virus by intravenous injection of a 
small amount of live virus After a period of six weeks, their blood 
contained neutralizing substances which would completely neutralize 
the virus This substance was mixed with known viruses but showed 
no neutralizing power (table 3) 
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Serum was obtained fiom an adult with inclusion blennorrhea dur- 
ing the time that he had the infection There was no evidence of neu- 
tralization of the agent This fact, however, does not rule out the 
possibility that I may have been dealing with a virus-hke inclusion 
blennorrhea, for it is known that m the case of the virus isolated from 
epidemic keratoconjunctivitis from two to three months is required for 
demonstrable immune bodies to be present m the blood serum The 
known viruses that occur in mice are i datively small, usually m the 
neighborhood of 50 millimicrons The virus of inclusion blennorrhea 
IS considered to be more than 250 millimicrons , therefore, it would seem 
that filtration experiments should have given a lead as to the type 
of agent being dealt with The virus of inclusion blennorrhea 
was difficult to filter through any of the candle type filters It went 
through the Seitz filter without difficulty and maintained its potency 
A series of Elford colloidin membranes were made These were tested 


Table 3 — Blood of Rabbits Immunized to Inclusion Blennoithea Vtins 

Against Following Vti uses 


Inclusion Blennorrhea 

10,000, Neutralizing Dose 

Theiler 

0 

Vaccinia 

0 

Lymphocytic choriomeningitis 

0 

Lymphogranuloma venereum 

0 

Herpes simplex 

0 


by the usual method, and membianes were obtained with an average 
pore size of 500 to 50 millimicrons 

FILTRATION EXPERIMENTS 

The filtration experiments with the gradocoll filter (a graded col- 
loidin membrane with an average pore of diameter of 0 6 micron) were 
somewhat disappointing because the virus passed filters with an aver- 
age pore size of from 250 to 500 millimicrons and was retained by 
filters below 250 millimicrons Therefore, we assumed that the virus 
measured between 100 and 200 millimicrons and was at the edge of 
visibility with the microscope The agent passed through the Berkefeld 
V filter but did not pass the Berkefeld W filter The virus also passed 
the Chamberland L5 filter as well as the Seitz filtei (tables 4 and 5) 

STAINING EXPERIMENTS 

Numerous smears, sections and touch preparations were made from 
the brain, lungs, nasal cavity, spleen, liver, peritoneum and blood 
These were stained by the Giemsa method and with Victoria blue, 
iodine, aqueous methjlene blue, copper sulfate, methylrosaniline U S p' 
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and phosphotungstic acid as Avell as for acid-fast bacilli Man} 
of these stains were used in the hope that the stain would be absorbed 
by the virus, thereby increasing its size enough to be visible with the 
microscope No definite virus could be demonstrated, although in 
both sections and smears bodies were seen that appeared to be elemen- 
tary bodies, particularly in the phosphotungstic acid preparations 
With this stain it requires considerable judgment on the part of the 
observer to distinguish between cell granules and elementary bodies 
The virus may have been visible, but, because of the confusion ivith 
the numerous normal cell granules that are stained by several of the 
methods used, it was thought advisable to conclude that the virus was 


Table 4 — Ultra filtration of Virus fiom Tissue Culture — Original Potency 10- 


Avernge Pore Size of Membrane, 
Millimicrons 

Effect on Mice 
Dead Inoculated 


SOOSGO 

4 4 


500 600 

4 4 


300 400 

4 4 


250 300 

3 4 


200 250 

. 1 4 


175 200 

1 4 


150175 

0 4 


Table 5 — Filtration Through Other Filters 


Average Pore Size of Membrane, 
Millimicrons 

Effect on Mice 

Dead Inoculated 


Seitz 

4 4 


Chamberland 5 

4 4 


Berkefeld V 

4 4 


Berkefeld AA 

0 4 



not demonstrated in stained preparations There is no doubt that the 
virus obtained was in no way like the virus of inclusion blennorrhea 
as it occurs in the human conjunctiva The elementary bodies and 
initial bodies are easily seen and are not confused Avith normal cell 
granules The same is true for touch preparations made from mouse 
brain inoculated Avith lymphogranuloma venereum The elementary 
bodies and initial bodies are easily defined from normal cell granules 
The only conclusion that can be reached from the stained preparations 
is that the agent Avas not the virus of inclusion blennorrhea, but another 
virus Avhich could not be identified 

Another means of checking the agent obtained to determine Avhether 
It Avas the virus of inclusion blennorrhea Avas its sensitivity to sulfon- 
amide drugs The standard procedure used was to feed sulfanilamide 
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aiid sulfadiazine to mice for three days prioi to inoculation The 
mice were therefore fed sulfonamide di ugs in their food, according to 
the procedure used by Marshall ' 

Serial dilutions were then given intracerebrally m the mice Theie 
was no appreciable protection against the virus with either sulfanila- 
mide 01 sulfadiazine, though the incubation period, which wa^ normally 
thiee to four days, was extended to seven to ten days after the use of 
eithei of the drugs However, mice died in the same numbers as in the 
control series 

Since we had obtained an overwhelming infection in mice that caused 
death within a week, we thought that the spleen, liver or lungs of the 
mice might give us a lead The spleens and livers removed from the 


Table 6 — Dtsinbuiton of Iitclwnon Blcnnonhca Lvns i» Mice 


Route of Injection 

Brain 

Liver 

Spleen 

Lungs 

Blood 

Intracerebral 

10-' 

10-'* 

10-' 

Negative 

10-' 

Intraperitoneal 

10-' 

10-' 

10-2 

Negative 

lO-i 

Intravenous 

10-« 

10-" 

10-^ 

Negative 

10-- 

Intranasal 

Nogatitc 

Ncgntit e 

Negative Negative 

Negative 

Feeding by mouth 

lO-s 

10-= 

10-= 

Negative 

Negative 

Table 

1 

7 — Patliogcmcity for 

Othc) Ammals 



Cornea 

Conjunctiva 

Intracerebral Intraperltoncal 

Rabbit 

Negative 

Negative 

10-1 

(2 of 4 dead) 

Negative 

Guinea pig 

Negative 

Negative 

Doubtful 
tl of 5 dead) 

Negative 

Monkey 

Negative 

Doubtful 

10-1 

(1 of 2 dead) 

Negative 

Baboon 

Negative 

Follicular 

10-1 

Possible 

Negative 


mice were infectious on intracerebral inoculation of other mice Smears 
of the liver and spleen failed to demonstrate any evidence of the virus 
The lungs were noninfectious Blood removed from the hearts of mice 
which died of the viius was also noninfectious when injected intra- 
cerebrally in othei mice (table 6) 

The virus was only moderately pathogenic when injected intracere- 
brally in rabbits and guinea pigs, however, the incubation period in 
both rabbits and guinea pigs was somewhat prolonged The rabbits, 
however, formed antibodies to the virus if they survived Rabbits 
were given a suspension of mouse brain and virus intravenously, and 
there developed a high degree of protective substances in their blood 
when It was mixed with the virus and injected intracerebrally in mice 
(table 7) 


7 Marshall, E K, Jr Physiol Rev 19 240 (April) 1939 
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The virus was attenuated if kept m a water bath at 60 C for one 
hour It killed 2 to 6 mice when injected with dilutions of 10"^ 
Control mice in this senes were all dead The virus was apparently 
killed at 70 C for one hour, for there were no deaths in 6 mice when 
the virus was injected in the same dilutions The virus was also killed 
if heated ^t 60 C for two hours 

The virus kept m the ice box remained active for two months, and 
It maintained its activity for three weeks m 50 per cent glycerin 

Since the virus could be grown well in tissue culture and remained 
infectious, I tested its growth in a tissue culture mixture which 
contained no living cells The tissue culture was made of serum ultra- 
filtrate and balanced saline solution with finely divided embryonic 
mouse brain With this culture the virus grew and increased m potency 
If the embryonic mouse brain was omitted from the tissue culture, 
leaving only balanced saline solution and serum ultrafiltrate, the virus 
quickly died and became nonmfectious 

The virus maintained its potency when kept frozen at — 60 C It 
also maintained its potency for a period of six months after being com- 
pletely dried m the lyophil apparatus 

After the virus was established, it could be passed intracerebrally, 
intravenously or intrapentoneally but could not be passed to mice by 
the mtranasal or the oral route Occasionally mice came down when 
they were fed the virus by mouth , however, this was not a particularly 
good method of inoculation 

All mice were susceptible regardless of size and age, and we were 
unable to develop an immune strain of mice by repeated inoculations of 
small amounts of the virus in high dilutions Heavy suspensions of the 
virus were inoculated on the cornea of rabbits but produced no effect 
Attempts at digestion of the virus with pneumococcus enzyme and 
pepsin had little or no effect on the potency of the virus 

ATTEMPTS TO REPRODUCE THE DISEASE 

Mouse brain material used in serial passage in mice was suspended 
in isotonic sodium chloride solution U S P and inoculated on the con- 
junctiva of the baboon Several drops of the infected material were 
rubbed onto the conjunctival sac of the baboon with a sterile cotton 
swab The conjunctiva was watched for the development of conjunc- 
tivitis With one of the agents, conjunctivitis was repeatedly obtained 
in baboons The baboon would recover from the conjunctivitis m from 
two to SIX weeks While the baboon had conjunctivitis, the tarsus 
of the upper hd and the retrotarsal fold of the lower and upper lids 
were covered with large follicles This was associated with a slightly 
purulent discharge Occasionally a small amount of edema was present 
m the upper lid Epithelial scrapings from the conjunctiva repeatedly 
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failed to show inclusion bodies After a period of approximately three 
months, these baboons were again inoculated with material obtained 
directly from babies with inclusion blennorrhea Conjunctivitis did 
not develop in these animals, whereas in baboons which had previously 
been inoculated with inclusion blennorrhea virus from a baby or had 
never been inoculated with any virus inclusion blennorrhea developed 
The baboons inoculated with inclusion blennorrhea virus 5 were entirely 
immune to further inoculation with inclusion blennorrhea from patients 
There is no doubt that the virus which was so potent m mice gave rise to 
conjunctivitis in the baboon The conjunctivitis, however, was not 
typical experimental blennorrhea The conjunctivitis produced was a 
follicular type, similar to the spontaneous follicular conjunctivitis that 
sometimes occurs m baboons Trauma to the lids may have produced 
some of the conjunctivitis, but this should have disappeared in a 
short time 

From past experience, it is known that the baboon does not main- 
tain an immunity to inclusion blennorrhea after it has recovered from 
the disease If material from the eye of a baby or an adult with inclu- 
sion blennorrhea is inoculated on the conjunctiva of a baboon, the 
result IS a moderately severe follicular conjunctivitis, which lasts from 
one to two months After the attack the baboon’s eye can again be inocu- 
lated with material from an eye with inclusion blennorrhea and conjunc- 
tivitis IS again produced, entirely similar to the first It is doubtful, 
then, whether any immunity is developed by inoculation with material 
from inclusion blennorrhea 

Since the baboons were inoculated with a potent virus and exhibited 
a follicular conjunctivitis but an experimental inclusion blennorrhea 
failed to develop when they were inoculated with inclusion blennorrhea, 
the results can be explained by the so-called interference phenomenon, in 
which one virus will produce antibodies which are reasonably nonspe- 
cific and give some degree of protection against other viruses This 
is especially true of the interference between herpes and vaccinia, since 
the inoculation with vaccinia will interfere with the development of 
herpes in the rabbit 

The experiment was repeated on 8 different eyes, and all the 
baboons showed an immunity to inclusion blennorrhea after having 
first been inoculated with the virus 

GENERAL COMMENT 

The viruses of psittacosis, lymphogranuloma, trachoma and inclusion 
blennorrhea are morphologically similar The viruses of psittacosis 
and lymphogianuloma grow well in an endothelial type of tissue, while 
the viruses of trachoma and inclusion blennorrhea seem to require 
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conjunctival epithelium in order to reproduce The viruses of lympho- 
granuloma and psittacosis have both been adapted to the mouse brain 
though often repeated passages of lymphogranuloma material are required 
finally to produce adaptation of the virus to the mouse brain Once 
it IS adapted, however, it growls well and can be studied easily When 
the virus of lymphogranuloma is grown in mouse brain, smears of 
the brain usually reveal large numbers of elementary bodies It would 
seem that if the virus of inclusion blennorrhea could be grown in the- 
mouse brain it w^ould likewise show large numbers of inclusion and 
elementary bodies on smears of mouse brain however, repeated smears 
of virus obtained from the mice inoculated with inclusion blennorrhea 
did not demonstrate elementary or inclusion bodies It was there- 
fore assumed that the virus was changed so completely that it w'ould 
not stain by the Giemsa method On filtration experiments with 
the virus of inclusion blennorrhea with gradocoll filters, the virus 
should have been visible in the microscope, and the infectivity for 
the mice was so high that there should have been quantities of virus 
material on the stained smears Other stains weie used to identify the 
material, and with the phosphotungstic acid stain bodies were observed 
w'hich simulated elementary bodies The phosphotungstic acid stain, 
however, was so confusing in smear preparations that it was impossible 
to tell the elementary bodies from the cell granules 

CONCLUSION 

It can be assumed that a new, unknown virus was isolated, how- 
ever, It may represent a variant of the virus of inclusion blennorrhea 
The psittacosis group of viruses, in their natural form, stain like 
bacteria On the whole, their pathogenic activity is more like a mod- 
erately virulent bacterium than like a virus Their requirements for 
multiplication are, however, those of a typical virus Burnet® has 
shown that mutation occurs in virus diseases This is considered true 
of the influenza virus, of which types A, B and C are examples 

In the manner in which the virus of inclusion blennorrhea was 
handled in passing through the mouse brain, it is quite possible that 
a mutation of the inclusion blennorrhea virus may have occurred, 
transforming an atypical virus into a typical one This could explain 
all the seemingly peculiar experimental data piesented here 

If one can assume that the unknown virus which I present is a vari- 
ant of the virus of inclusion blennorrhea, one can say that it has been 
transformed into a true virus This virus, then, could give rise to a 

8 Burnet, F M ^hrus as Organism Evolutionary and Ecological Aspects 
ot Some Human Virus Diseases (the Edward K Dunham Lectures for the 
Promotion of the Medical Sciences), Harvard Monographs in Medicine and 
Public Health, no 8 Cambridge, Mass, Harvard University Press 1945 
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follicular conjunctivitis in baboons in which there might be immunity 
to further inoculation with the viius of inclusion blennorrhea from 
a patient The patient’s serum carried antibodies to the virus about 
a year after the original infection, even though they were low m 
potency This assumption would also explain the large filtration size 
of the virus, the difficulty in staining and the development of antibodies 
111 rabbits and baboons If viiuses are considered a mutation from 
bacteria by loss of their ability to synthesize artificial mediums, it 
appears highly probable that a mutation of an at>pical virus could 
be brought about Beadle and his collaborators, working on a mold, 
Neurospora, which grows on almost anything, found that by treating 
this mold with roentgen radiation variants were produced which requii ed 
a complex medium foi giowth These investigatoi s produced over two 
hundred such variants Although there is considerable difference 
between this mold and the viruses of the psittacosis group, one may 
consider that all four diseases may represent variants of the original 
virus Since this group is closely related m some respects to bacteria, 
e g , 111 staining properties and in sensitivity to the sulfonamide drugs, 
and in other respects to viruses, variants could have occurred 

It IS therefore concluded that the virus of inclusion blennoirhea 
as It occurs in the human eye was not grown, but that a variant which 
was a true viius was produced from the atypical virus of inclusion 
blennorrhea 

9 Beadle, G W , and Tatum, E L Proc Nat -^cad Sc 27 499 TNov ) 

1941 



USE OF PHENYLEPHRINE HYDROCHLORIDE (NEO-SYNEPHRINE 
HYDROCHLORIDE®) IN OPHTHALMOLOGY 
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C W GEITER, MD 

NORTH KANSAS CITY, MO. 

' I ’'HE FIRST studies on the ocular use of phenylephrine hydro- 
chloride (neo-synephrine hydrochloride®) were begun in 1933 and 
reported in 1936 ^ Since then, extensive clinical experiences with 
this drug have accumulated with additional observations The object 
of this article is to review these data, bringing them up to date 

Phenylephrine hydrochloride (laevo-a-hydroxy-^-methylamino-3- 
Itydroxyethylbenzene hydrochloride) is the salt of the laevo isomer 
of a synthetically prepared derivative of phenylethylamine It is a white, 
crystalline, nonhygroscopic compound, readily soluble in water and 
alcohol It is relatively stable The melting point ranges from 138 
to 142 C 

Pharmacologically, phenylephrine belongs to the group of com- 
pounds possessing sympathomimetic activity It is an active vaso- 
pressor agent when given either orally or parenterally As a vaso- 
constrictor, it has the desirable quality of rarely causing any compensatory 
dilatation Phenylephrine relaxes the sphincter muscle of the ins and 
strongly contracts the radial fibers This characteristic, together with 
its pronounced decongestive action, makes it valuable to the ophthal- 
mologist Occasionaly light cycloplegia is observed after topical appli- 
cation of the 10 per cent preparations The lowering of intraocular 
pressure from the use of this compound is not constant, and in this role 
it IS like epinephrine Isolated and in situ studies of the effects of 
S 3 TOpathomimetic compounds on the iris are well known Conclusive 
studies on the epmephnne-hke compounds and their precise effects 
on the ciliarj'^ ring are not known to have been reported (Subcon- 
junctival injections of phenylephrine do not enhance its effectiveness ) 

1 (o) Heath, P Neosynephnne Hydrochloride Some Uses and Effects 
in Ophthalmolog}', Arch Ophth 16 839 (Nor) 1936 (b) Post, W L Neo- 

synephrine, Am J Ophth 20 170 (Feb ) 1937 (c) Heath, P , and Geiter, C W 

Some Physiologic and Pharmacologic Reactions of Isolated Ins Muscles, Arch 
Ophth 21 35 (Jan) 1939 
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Primarily, solutions of phenylephrine hydrochloride in the 2 5 and 
10 per cent solutions contained ascorbic acid This substance is a 
poweiful reducing agent, and, while it was a great aid in preventing 
oxidation of the phenylephrine, after a short time m solution it pro- 
duced an amber discoloration \ However, the chief undesirability of 
ascoibic acid was due to its lowering of the pn, causing stinging, and 
also preliminary congestion, on topical application The new solutions 
do not contain ascorbic acid but do contain a buffering agent, which 
stabilizes the pn and greatly reduces the irritation 

Solutions for ophthalmic preparations should possess certain specific 
chaiacteristics when possible The ideal lange of the pH is from 7 0 
to 7 6, although solutions with a lower pn do not necessarily cause 
stinging Irritation may be of benefit if vasodilation goes with it, and 
IS in itself beneficial, or harmful, if dilution from tearing results 
Ophthalmic solutions should be adjusted so that their isotomcity is 
within the range of a 1 0 to 1 4 per cent solution of sodium chloride, 
the higher percentage being equivalent in isotomcity to that of tears 
(1 32 to 1 427) The isotomcity is usually determined by the freezing 
point While the optimum gravity foi ophthalmic solutions is sug- 
gested as 1 004 to 1 005, it is not clearly understood just what 
part this factor plays The range apparently is wide, since our 
experiments have shown considerable latitude Some ophthalmic 
solutions should contain wetting agents Primarily, the basic medica- 
tion should be capable of penetrating the cornea and be compatible 
with the wetting agent , otherwise, the addition of this agent is of little 
value Local irritation from a medical preparation is of decided 
secondai 7 importance to achieving effective concentration of the 
medicament at the suitable point of action If possible, the vehicle for 
the ophthalmic drug should be self sterilizing 

Since one of us (P H ) ^ introduced one of the first low tension 
ophthalmic preparations in the form of an oil-in-watei emulsion, many 
wetting agents have been suggested and used Bellows and Chinn, 
Gifford, and O’Brien and Swan have demonstrated that the use of 
wetting agents definitely enhances the penetrability of many useful 
ophthalmic drugs However, even with the recent advances in phar- 
maceutic chemistiy, it is impossible in many instances to prepare certain 
drugs within the range of the previously mentioned specifications for 
an ideal ophthalmic preparation This is true because the stability 
of the different commonly used drugs varies accoiding to the pn of the 
solution, as Gifford has pointed out Some high percentage solutions 

2 Heath, P Use of Emulsions in Ophthalmology, Am J Ophth 22 904 
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have a greater tendency to produce undesirable irritation in spite of their 
other component pharmaceutic perfections For example, 1 Gm of 
phenylephrine hydrochloride is equivalent m isotonic properties to 0 28 
Gm of sodium chloride ® The 2 5 per cent solution is approximately 
isotonic (equivalent to 1 2 per cent sodium chloride solution) with the 
preservatives, wetting agent (0 001 per cent aerosol OT 100 per cent, 
or sodium dioctylsulfosuccmate) and buffer added With 10 pei cent 
It IS impossible to make an isotonic solution, because in this concen- 
tration It would be equivalent to at least a 2 8 per cent solution of 
sodium chloride With the other necessary salts added, its isotonicit}’^ 
IS approximately equivalent to that of 3 3 per cent sodium chloride 
solution, which causes some pain unless a topical anesthetic is used 
first In contrast to this, the 10 per cent emulsion is not nearly so 
irritating, a characteristic which is due m part to the emollient effect 
of the oil content 

CLINICAL USES OF PHENYLEPHRINE HYDROCHLORIDE 

1 As a decongestive agent, for use m mild conjunctivitis, the prescrip- 
tion may contain 0 0125 per cent phenylephrine hydrochloride in associa- 
tion with other drugs It should not be used indefinitely To produce 
a substantial decongestion of the globe, one may use a 10 per cent 
emulsion or a 10 per cent solution, instilled after the use of a topical 
anesthetic After application of the emulsion, dry pai tides of acacia 
(part of the emulsion base) may be observed on the hd margins 
These are readily removed with moistened cotton 

2 Phenylephrine hydrochloride may be used as a mydriatic for the 
following purposes (a) In examination of the fundus The best 
prescription for this use is a 2 5 per cent solution dropped once or 
twice m the eyes, for more rapid dilation a drop is applied every five 
minutes three or four times 

(&) In breaking adhesions of the ins to the lens (sometimes to 
the cornea) For this purpose, it is best to apply the 10 pei cent 
emulsion to the upper portion of the cornea, after preliminary 
instillation of 1 drop of a topical anesthetic and an interval of two 
minutes Sometimes the use of atropine contracts the pupil partially 
after the use of the phenylephrine The interval of dilatation following 
instillation of the stronger solution varies from two to six hours 

(c) In refraction, especiall}'^ in cases of presbyopia and myopia 
This enables one to obtain an objective measurement with the shadow 

3 Welles, J Calculating Isotonic Solutions, J Am Pharm A 5 99 
(April) 1944 
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test, as well as to examine the fundus by ophthalmoscopy Higher 
errors of both sphere and cylinder, overlooked by subjective testing, 
may be derived through objective examination A 2 5 to 5 per cent 
solution IS used 

(d) In cycloplegia When the ins is resistant to dilation with the 
usual cycloplegic. although one may have paralysis of the ciliary body, 
the addition of phenylephrine will often produce a wider dilatation of 
the pupil 

(e) In overcoming extreme miosis m glaucoma It may be used 
iMth miotics Its decongestive effect is valuable, especiall}^ in cases 
of glaucoma of the shallow anterior chamber type (Sugar , and its 
prolongation of the effect of the miotic is also useful Furthermore, 
it reduces the difficulties experienced by the patient because of the small 
field, due to the extremely narrowed pupil, and still permits, and often 
supports, the effect of the miotic in lowering the intraocular pressure 
Post reported using phenylephrine with physostigmme If the 
increased intraocular pressure is based on a mechanical blockage of 
the angle, it is important to avoid a solution of phenylephrine of suf- 
ficient concentration to bring about this hazard Experience from 
trial with weak solutions, from 0 25 to 10 per cent and upward, will 
give the desired information on the action of the drug 

(f) In beginning intraocular operation when one wishes to have the 
benefit of a widely dilated pupil at the time of operation and then to have 
the pupil contract shortly thereafter It is useful in cases in which 
a needling is to be performed for secondary cataract operation and in 
cataract operations in general, and even in cases of increased intraocular 
pressure or borderline pressure The dilatation facilitates the removal 
of the lens, and postoperative contraction of the pupil may be induced 
by miotics A 2 5 per cent solution, to be repeated, or a 5 per cent solu- 
tion given once, is the best prescription 

{g) In provocative testing for glaucoma induced by dilated pupils 
A rapid miosis may be readily induced with the usual miotics 

(/i) As a supplement to a mydriatic when there is sensitivity to the 
mydriatic used 

3 This compound is of great value in infiltration anesthesia, both 
for major and minor surgery, for the following reasons (a) The drug 
acts as a decongestive, (b) prolonged action of the infiltration anes- 
thesia IS maintained, (c) there is slower absorption, (d) the drug is an 
antispasmodic , (<?) there are few or no side reactions The best prepa- 

30 451^(Apnin94^7 Glaucoma A Follow-Up Study Am T Ouhth 
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ration for this purpose is a 1 per cent sterile solution This is used in a 
proportion of 0 3 to 0 5 cc of 1 per cent sterile solution to 10 cc of 
anesthetic solution (1 3,333 to 1 2,000) 

4 Its use with application of cold in the reduction of edema and 
congestion in the allergic form of acute conjunctivitis has beei reported 
by Koch ® 

5 Phenylephrine has been combined with sulfathiazole ® This salt 
m an 0 6 per cent solution is equivalent in vasoconstrictor action to the 
0 25 per cent of the phenylephrine hydrochloride It has a limited use 
in ophthalmology — the 0 6 per cent solution has bacteriostatic properties 
useful in cases of obstinate blepharitis ’’ 

6 Phenylephrine hydrochloride, 0 25 per cent, has also been com- 
bined with tetracaine (pontocaine®) hydrochloride, 0 5 per cent, for 
ocular and nasal application to overcome pain and blepharospasm and 
to permit further treatment after exposure to irritating gases and 
“flash” burns in industrial medicine 

7 The hemodynamic properties of phenylephrine hydrochloride have 
been used clinically by Johnson ® in cases of shock The dose is 5 0 to 
10 0 mg given subcutaneously or 3 mg given intravenously 

COMMENT 

Rapid absorption of substantial amounts of phenylephrine causes 
marked and hazardous increase of the blood pressure Systemic absorp- 
tion through the anterior segment of the eye is slow and limited in 
degree To investigate this, a stud)^ was made on 60 clinic patients and 
60 private patients This study included the measurements of the 
blood pressure and the intraocular pressure before instillation of 
phenylephrine into the eyes These two measurements were then made 
one hour after the instillation of the drops A variety of ophthalmic 
and general disease states were represented in each group of subjects, 
among them incipient glaucoma, aphakia, cataract, hypertension, renal 
disease, blood dyscrasias and diabetes The blood pressure readings 
after use of phenylephrine were unaltered m about 40 per cent of the 
cases, lowered slightly in about 58 per cent and slightly increased in 

5 Koch, F L P Ophthalmological Expressions of Allergy, Eye, Ear, 
Nose & Throat Monthly 23 483 (Dec) 1944 

6 Geiter, C W , Lands, A M , and Lewis, JR A Study of a New 
Salt of Neosynephnne, J Am Pharm A (Scient Ed ) 33 359 (Nov ) 1944 

7 Heath, P Chemotherapy in Ophthalmology, JAMA 124 152 (Jan 
15) 1944 

8 Johnson, C A Study of Neo-Synephrine Hydrochloride m Treatment of 
Acute Shock from Trauma or Hemorrhage, Surg , Gynec & Obst 63 35 
(Julj) 1936 
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2 per cent A variation of ± 4 mm was designated as “no change” and 
a drop or rise, on the basis of 5 mm or over From this investigation it 
was concluded that no significant changes m either blood pressure or 
intraocular pressure were produced, this conclusion being subject to one 
qualification, namely, that in cases with narrowed angle, blockage from 
iris tissue can occui as the pupil is dilated, thus causing increased 
mtiaocular pressure , 

We have never noted or had reported any harmful effects on the 
ocular tissues or the blood vessels from the use of this substance 
Neither sensitivity nor delayed healing has been reported Phenyl- 
ephrine hydrochloride has a wide range of useo and has firmly estab- 
lished its importance m ophthalmology as a valuable therapeutic and 
diagnostic substance 

Massachusetts Eye and Ear Infirmary, Boston (Dr Heath) 

North Kansas City (Route 4), Mo (Dr Geiter) 



JUXTAPAPILLARY HEMANGIOENDOTHELIOMA 
OF THE RETINA 

» Report of a Case 

BENJAMIN F SOUDERS, MD, Sc D (Med) 

READING, PA 

I 'HE OCCURRENCE of hemangioendothelioma of the retina, oi 
von Hippel’s angiomatosis retinae, is frequent enough to be haidly 
worthy of special comment The case winch is presented, however, is 
sufficiently interesting and unusual to be brought to the attention of 
ophthalmologists 

REPORT OF CASE 

H S , a medical officer aged 40, white, was admitted to Dibble General Hospital 
on March 27, 1945, for investigation of blurred vision in the right eye of ten months’ 
duration This sjmptom was first observed when the patient noted that he could 
not focus with his right eye when using a pair of field glasses His records indi- 
cated that in June 1943, prior to his departure overseas, vision was 20/25 in his 
right eye and 20/20 in his left eye with a mild correction for mjopia The patient 
showed no immediate concern over his newly discovered blurred vision in the right 
eye, but three months later, in October 1944, he visited the eye clinic of an overseas 
general hospital, where examination indicated the probability of “an exudative 
hemorrhagic lesion of the optic nerve ’’ V isual acuity in the affected eye was 20/200, 
with correction, and no further studj' was conducted at that time In February 
1945 the patient was examined in the eye clinic of another overseas general hospital, 
where the possibility of a tuberculoma of the optic nerve or of retinochoroiditis 
juxtapapillans was suggested The patient was then returned to the United States 
on the basis of an ordinary leave, to visit his sick mother On arriving in this 
country, he reported to a dispensary at Fort Mason, San Francisco, where an 
ophthalmologic examination disclosed what was thought to be a tumor of the optic 
nen^e The patient was then transferred to Dibble General Hospital for continued 
observation and treatment 

On his admission to this hospital, a complete physical examination indicated that 
the pathologic process was limited to the right eye The past medical and family 
histones were essentially noncontributory 

The ophthalmologic examination revealed vision of 8/400, correctible to 20/300 
with a — 1 25 D sphere in the right eye and 20/50, correctible to 20/15 with a 
— 1 25 D sphere in the left eye No test letters on a Jaeger chart were visible at 
the near point with the right eye Ability to read Jaeger test type 1 was recorded 
for the left eye 

External examination of the right eye showed full ocular rotations, normal 
intraocular tension on palpation and dilatation of the pupil, due to a mydriatic drug 

Submitted for publication with tlie cooperation of the Army Institute of 
Pathology, Colonel Raymond O Dart, Medical Corps, United States Army, 
Director 
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There was no exophtlialmos, i cadings with the Hcrtel cxophthalmomctcr indicating 
16 mm for each eje The left eje appeared normal Examination witli tlic sht 
lamp ic\ealcd no abnormalit}' in the anterioi segment of cither eye 

Ophthalmoscopic examination of the right cj'c was reported as follows (fig 1) 
The media were clear A large, round, orange mass was seen to arise fiom the 
temporal aspect of the disk and extend laterally tow ard the macula The diameter 
of the lesion w'as estimated to be slightly more than 1 disk diametei, and its eleva- 
tion, 2 5 D Its surface prcsLiUcd a mottled effect, and moderate vascularity w'as 
apparent The border showed a condensation of pigment A poition of the tumor 
appeared to surround the superior temporal vein (not shown in the artist's concep- 
tion of the tumor), and a mimbet of large blood vessels were seen in the tumor, 
these Aessels extended from the retinal cii dilation The macular region appeared 



Fig 1 — Hemangioendothelioma of the retina adjacent to the nerve head 

somewhat elevated, the result of edema The lest of the fundus appeared noimal 
The left eye was normal 

Examination of the central visual field was made shortly after the patient’s 
admission to the hospital, unfortunately, the record of this examination could not 
be obtained for illustration The examination revealed enlargement of the blind- 
spot and a central scotoma to red, which measured 5 degrees, was noted 

Roentgenographic studies of the skull and optic foramens were conducted, 
revealing a normal status Blood studies and urinalysis also gave normal results 
The patient was seen m consultation by Dr Frederick C Cordes, civilian consultant 
m ophthalmology of the Ninth Service Command, who corroborated the report 
Dr Cordes suggested the diagnostic possibility of perithelioma or of neuroepi- 
thelioma of the optic nerve The patient’s course in the hospital prior to enuclea- 
tion was remarkable only for the improvement in visual acuity in the affected eye 
to 20/30, with correction, as determined on.May 15 , and examination of the central 
visual field at this time revealed a large pericentral scotoma which piactically 
encircled the fixation point 
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Ophthalmoscopic study at this time suggested increase in the area of the tumor, 
although there was no increase in its elevation It was also believed that the 
surrounding retinal edema had diminished somewhat, a change which probably 
explained the improvement m visual acuity and the disappearance of the central 
scotoma originally observed In spite of definite improvement in visual acuity, it 
was felt that the patient presented a malignant tumor of the right optic nerve, and 
enucleation was recommended 

Operation was performed on May 22 At the time of enuclation 2 cc of vitreous 
humor was aspirated through a scleral incision for use in a transplantation to 
another patient ^ The eyeball was enucleated in the usual manner, and care was 
taken to obtain a long section of the optic nerve The enucleated eye was replaced 
by a basket type acrj he implant, described by Cutler 2 

Healing of the socket was uneventful, and a satisfactory acrylic prosthesis 
was ultimatelj’’ fitted The patient’s general condition remained satisfactory 
throughout the period of observation, which continued until December 1945 

Pathologic Study of the Eye (Army Institute of Pathology, Director, Col J E 
Ash, Medical Corps) — The following report, dated July 11, 1945, was submitted 
bv the Institute (fig 2) 

“Gross Study The specimen consisted of an eye measuring 25 5 by 24 5 mm 
There w'as a sutured scar almost at the equator The eye was opened in the hori- 
zontal plane A small, opaque, elevated, granular lesion, about 2 mm in diameter, 
arose from the cupped optic disk and encroached on the retina, almost to the 
swollen macula There ivas a posterior synechia 

“Microscopic Study The cornea was not remarkable The angle of filtration 
was clear There w'ere posterior synechias with a partial ectropion uveae The 
ciharj processes show'ed more hyahmzation than usual for one of the patient’s 
age The choroid was not remarkable Some round cell infiltration was present 
about the posterior episcleral vessels, with a margination of polymorphonuclear 
leukocytes Most of the lens substance was absent The retina was detached, and 
anteriorly there was a very small hemorrhage Some serous exudate lay beneath 
the macula anteriorly, wdiere the latter was cystic Arising apparently in the 
nerve fiber layer at the margin of the disk was a small tumor, made up of round 
and spindle cells, some of the former with a generous amount of cytoplasm, which 
\«^as usually vacuolated The tumor was highly vascular, the vessels were thin 
walled The tumor had invaded the retina as far as the external limiting membrane 
and had extended onto the temporal half of the disk Clusters of cells lay among 
the nerve fibers just outside the cribriform plate These did not have quite the 
neoplastic character of the cells of the tumor They probably represented reactive 
gliosis The tumor extended in the nerve fiber and ganglion cell layers into tlie 
edge of the macula. There were large cystic spaces in the inner nuclear and 
outer plexiform layers of the macula The tumor is interpreted as a glioma of the 
retina of mixed cell type, including ohgodendroglia with a few astrocytes It is 
not considered malignant It is felt that the neoplasm has been entirely removed 
Gross section of the optic nerve showed no tumor" 

Additional study of the tumor by the Army Institute of Pathology led to the 
revised diagnosis of von Hippel’s hemangiogliomatosis 

1 Cutler, N L Transplantation of Human Vitreous, Arch Ophth 35 615 
(June) 1946 ’ 

2 Cutler, N L A Basket Type Implant for Use After Enucleation, Arch 
Ophth 35 71 (Feb) 1946 
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Dr Algernon B Reese, of New York, examined sections of the tumor and also 
voiced the opinion that the disease belonged to the von Hippel-Lindau group of 
lesions designated as angiomatosis retinae 

The tumor was examined by Dr Frederick H Verhoeff, of Boston, whose 
comment follows “The cells resemble those of proliferating capillaries and appear 
to be derived from capillaries I think there is little neuroglia in the tumor proper, 
and I should not think otherwise unless a stain for neuroglia showed many 
neuroglia fibrils within the tumor Since the tumor is an angioma, it may belong 
to the von Hippel group, m spite of its unusual location However, I cannot make 
such a diagnosis without evidence other than the histologic character of this par- 
ticular tumor It does not resemble the growth associated with tuberous sclerosis 
The blood is stained poorly, a fact which makes it difficult to perceive the true 
nature of the tumor I think the tumor is a hemangioendothelioma ” 

COMMENT 

A case of von Hippel’s angiomatosis retinae in an Army medical 
officer aged 40 is reported The tumor was situated immediately adjacent 
to the optic nerve head, leading to the preoperative impression of a 
malignant tumor of the optic nerve It is of further inteiest to note 
that a similar lesion has been seen in another military patient, as 
recently leported by Wilder® 

3 Wilder, H C Intra-Ocular Tumors in Soldiers, World War II, Mil 
Surgeon 99 459 (Nov ) 1946 



SCLEROMALACiA PERFORANS 

Report of a Case 


MELVIN HARBATER, M D 
MANHASSET, N Y 

I N 1934 \an clci Hoc\c^ icpoilcd a new disease of the eye, wdiich 
he called scleiomalacia peifoians He concluded that the disease eras 
a dcgcneiatnc lathci than an infectious, piocess and that it usually 
accompanied iheumatoid ailhritis He accuiatclv noted the eaily yel- 
lowish excicscences and the holes in the sclera wdiich succeeded them, 
producing e\]')osure of the uvea and the chaiactcristic pictuie of the 
disease 

Occasional lepoits appealed after this, but they were so few^ that 
one must conclude that the disease is exceedingly raie In 1938 Vei- 
hoefl and King- collected 14 cases from the literatuie, on the 
basis of an anah sis of these cases, wnth 1 of then owm, the}^ gave the 
first pathologic lepoit of the condition In then summary, they stated, 
“Histologically, in then initial state the scleial nodules are essentially 
similar to the subcutaneous nodules of rheumatoid aithiitis” Since 
1938 1 case has been lepoited by Eggeis’’ and a few cases have been 
mentioned by discussants of other cases The picsent case is therefoie 
reported in ordei that anothei instance of a lare disease may be added 
to the scanty literature and that attention may be called to an asso- 
ciated degeneration — maignial dystiophy of the coinea 

According to Verhoeff and King," the lesion starts as a small 
elevated, yellowish nodule, which consists of a small, central, sterile 
abscess, surrounded by several layers of epithelioid cells Fragments 
of necrotic sclera can be seen, and plasma cells and fibroblasts are 
present in the scleial clefts, beyond the wall of epithelioid cells Where 
the piocess is severe, the plasma cells undeigo colloid degeneration, 

Read at a meeting of the New York Academy of Medicine, Section of Ophthal- 
mology, Oct 20, 1947 

From the Ophthalmological Service of Queens General Hospital , W Guernsey 
Frey, M D , Director 

1 van der Hoeve, J Scleromalacia Perforans, Arch Ophth 11 111 (Jan ) 

1934 

2 Verhoeff, F H, and King, M J Scleromalacia Perforans, Arch Ophth 
20 1013 (Dec) 1938 

3 Eggers, H Necrosclentis Nodosa Associated with Chronic Arthritis Arch 
Ophth 23 SOI (March) 1940 
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and the underlying uvea degenerates In a variable period, the con- 
tents of the abscess are extiuded and an area of uvea is exposed This 
area is usually covered by a thin layei of fibrous tissue The conjunctiva 
may cover the defect, or only the bordeis of the defect The pathologic 
changes are confined to the anterior portion of the sclera 

The disease characteristically occurs in the sixth, seventh and 
eighth decades of life In the great majority of cases reported there 
was severe rheumatoid arthritis of long duiation The onset is usually 
insidious, with little or no pain and without visual disturbances The 
scleral excrescence is accompanied with a localwed area of scleral 
injection and superficially resembles episcleritis In some cases the 
abscess is absorbed without sequestration of scleial tissue and no 
breakdown occurs In such cases the diagnosis may not be made 
In others, m a variable period (three to four weeks in this case) the 
nodule opens and discharges its content, leaving a small area of exposed 
uvea, which is the characteiistic lesion With the formation of similai 
foci about the original lesion, and their breakdown, the defects become 
coalescent, leaving large scleral holes 

A low grade iridocyclitis may complicate the disease at some stage 
of its progression Both Eggers^ and Kiehle^ reported iritis m their 
cases Van dei Hoeve^ reported atrophy of the ins in 1 of his cases 
and endophthalmitis m 1 of Rochat’s cases Eggers’ case, which was 
of a fulminating charactei, ended with hemorrhages in the vitieous 
and sclerosing keratitis Verhoeff and King- found no report of 
central corneal opacities in any case and noted mention of cataract m 
only 3 cases 

The disease may involve only one eye, oi it may be bilateral The 
duration is variable, and vision is not seriously affected by the scleral 
disease, but, as intraocular complications develop in most cases, the 
prognosis for vision is poor 

There is no known treatment of any value Oast ® repoi ted a good 
result with ultraviolet irradiation in his case, but this patient did not 
have rheumatoid aithritis Duke-Elder® mentioned placing a mucous 
membrane graft to cover the scleral hole Theie is no leport on the 
value of this procedure 

REPORT OF CASE 

Histoiy — On Jan 16, 1947, E K, a white woman aged 70, was admitted to the 
Queens General Hospital for treatment of mild pneumonitis, w’hich resohed in a 
few' days The patient had been bedridden for the past two j ears because of rheuma- 
toid arthritis involving most of the joints of the body When the patient was 30 
years of age, the disease began in the right shoulder and had gradually involved 

4 Kiehle, F Scleroraalacia, Am J Ophth 20 265 (June) 1937 

5 Oast, S P Scleromalacia Perforans, Arch Ophth 17 698 (April) 1937 

6 Duke-Elder, cited by Kiehle in discussion on Verhoeff and King 2 
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the knees, ankles, hands, wrists, elbows, hips and spine She had received many 
types* of thcrapj, including massive doses of vitamin D and gold salts, without 
appreciable benefit About one year bcfoi c her admission the patient began to have 
pain, burning and lacriination of the eyes with gradual loss of vision 

Oculm Exaimnalwn — The ej’es were kept closed, although the patient could 
open them ^oluntarlly, she could not keep them open foi more than a few seconds 
Vision was limited to light perception in the right eye and consisted in counting 
fingers at 2 feet (60 cm ) m the left c\c Both coineas w'eie clear, and the pupils 
w'ere miotic and irregular The pupils could not be dilated w'lth atiopine ownng to 
the presence of den^e posterioi synechias The lenses showed early cataractous 
changes, and the fundi could not be obseived Tension m each eye was \cr} low', 
being below 10 mm (Schiolr) The lids were noimal The conjunctivas were 
diffuseh reddened and thickened, and there was a scanW, diit\ gray exudate in 



Fig 1 — Direct view of left eye, show’ing large scleral hole and exposed uvea 
above, with smaller hole below' and developing area temporally 

the low'er fornices There was profuse lacrimation during the examination In 
each eye, 4 mm above the limbus, there were scleral holes, measuring 3 by 4 mm 
In the right eye, on the nasal side of the limbus, there w'ere two similar areas, 
measuring less than 1 mm in diameter The uvea could be readily seen lying 
under a thm layer of transparent fibrous tissue The conjunctiva overlapped these 
areas slightly There were deep grooves in both upper limbal areas, with a steep 
shelf on the corneal side and a sloping shelf on the scleral side 

Laboratory Studies — Laboratory examinations did not reveal anything remark- 
able The Wassermann reaction of the blood was negative Chemical analysis of 
the blood showed urea nitrogen, 15 mg , albumin, 4 3 Gm , globulin, 2 1 Gm , 
cholesterol, 175 mg , cholesterol esters, 110 mg, and sugar, 125 mg per hundred 
cubic centimeters The red cell count was 3,770,000, with 10 Gm of hemoglobin, 
and the white blood cell count was 10,900, with 90 per cent polymorphonuclear 
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leukocytes and 10 per cent lymphocytes The urine was normal Roentgenographic 
examination revealed partial demineralization of the entire skeleton The» joint 
spaces were narrowed, and their surfaces were eroded in the carpal, knee, hip and 
vertebral areas 

Subsequent Couise of Illness — The patient was given local instillations of peni- 
cillin (1 cc , equivalent to 2,500 units) e\ery two hours , atropine and hot compresses 
were also used In a few days there was considerable subjective improvement, the 
discharge disappeared, and the conjunctiva became paler However, there was 
no change m the general appearance of the eyes The pupils failed to dilate, and 
two weeks after her admission a small yellow-gray excrescence was noted in the 
sclera of the right eye Three weeks later this had disappeared, leaving a small 
hole These holes seemed to enlarge by a gradual necrosis of the scleral tissue 
Occasionally excrescences appeared, but the greatest progression of the lesion 
seemed to be due to a gradual melting away of the sclera at the margin of a 
defect On April 3, endophthalmitis appeared in the right eye, the cornea grad- 



Fig 2 — Somewhat lateral view, showing deep superior temporal furrow in cor- 
neal limbus The white areas are due to defects in the photograph 

ually clouded, and light perception was lost Two weeks later, while attempting 
to photograph this eye, I saw the marginal furrow in the cornea perforate and 
the uvea bulge through the large scleral defect above the limbus The eye became 
painful and ^\as enucleated At the time of this report, the left eye has suffered 
reduction in vision to perception of light, and scleral holes almost ring the cornea 
The cornea is opacifying, and it is likely that the eye will become painful in time 
and will require enucleation 

Pathologic Report (Dr Alfred Angnst) — ^The specimen consisted of a globe, 
whicli was distorted and collapsed, with a large perforabon at the limbus The 
cornea presented an irregular epithelial cover, with partial loss of epithelium The 
lens was absent The ins ^\as adherent to the cornea throughout The retina 
and choroid had been detached in fixations The sclera showed a large area of 
defect, with se\eral similar smaller areas / 
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In micioscopK, section the coinca showed neuosis of the lamellas in the sub- 
stantia piopria Hcie the collagenous fibers wcie swollen and appeared homogene- 
ous, with basophilic dctiitus and granularity Adjacent to such aicas, considerable 
infiltration with pohnioi phonucleai leukocytes w'as piesent, with proliferating 
fibroblastic tissue Tins was prominent m the legion of the peiforation, where 
Descemet’s mcmbiane was folded The corneal epithelium had growm downw'ard 
into the region ot the perforation Sonic proliferating nodules of large fibroblastic 
cells were seen beneath Descemet’s membrane The adjacent conjunctiva showed 
nonspecific mflamination and congestion 

The sclera showed zones ot central neciosis w'lth granular debris, suggesting 
disruption of mflanimatorj cells, these /ones weie surrounded by fibroblasts and 
epithelioid cells, which had a tendenej to radial arrangement In such areas an 
occasional giant cell was seen One such cell had a characteristic Langhans 
arrangement of the nuclei The necrotic areas in the sclera surrounded by zones 
of epithelioid and round cells w'ere more extensive than are usualh the subcuta- 
neous nodules found in rheumatoid aithntis 

The uvea showed mflammatorj' infiltration, especially m the ins and the ciliary 
bodj , the mfiltiate was much less conspicuous posterioily Numerous hemorrhages 
W'ere present m the retina, choroid and ciliary body The retina was considerably 
disorganized and folded, with extensne destruction of the ncuroepithehum There 
W’as a notable reduction in the number of ganglion cells 

SUMMARY 

A case of scleiomalacia perforans is described and added to the 
scanty litei attire of this disease The clinical appearance of the lesion 
and the pathologic featuies conformed closelj to the desciiption by 
Verhoeff and King The disease accompanied chronic iheumatoid 
arthritis of long standing and, m the course of about twenty months, 
slowl} progressed to iinolve most of the anteiioi portion of the sclera 
in a necrotizing process The eyes have become blind as a result 
of an accompanying uveitis An unusual feature of this case was an 
associated marginal neciosis of the cornea 

3700 Northern Boulevard 



CONGENITAL PTOSIS 

A Classificatton of Two Hundred Cases 

RAYNOLD N BERKE, MD 
HACKENSACK, N J 

'' i '^HE PURPOSE of this paper is to present a classification of 
A congenital ptosis illustrating its diverse and complicated nature 
Such a presentation is desirable because the operative results of con- 
genital ptosis, in the hands of experienced surgeons, depend on two 
conditions (1) the nature of the ptosis present and (2) the type of 
operation selected This study, therefore, is designed to simplify 
the classification of congenital ptosis and to assist the surgeon in 
selecting the proper procedure foi each type of ptosis 

This classification of ptosis is based on a personal survey of the 
hospital records of 200 consecutive cases of ptosis seen at the Institute 
of Ophthalmology, Presbyterian Hospital of New York City, during 
the past fifteen years The original preoperative observations were 
made by various members of the attending and resident staffs In 
all cases the vision was recorded for each eye, when possible, the A’^er- 
tical widths, and sometimes the lengths, of the two fissures were 
measured, both with and without assistance of the frontalis muscle, 
the movements of the extraocular muscles were carefully examined, 
especially those of the superior rectus, the presence or absence of 
function of the levator palpebrae was noted in all cases, and the position 
of the upper lid fold in each eye was often also noted The cocaine 
test, to determine the function of Muller’s muscle m the upper lid, 
was rarely made because, in the few cases in which this test was done, 
it was of no practical value in indicating what operation should be 
performed Moreover, tests for corneal sensitivity and measurements 
of the width of the upper tarsus were seldom made because most 
patients were children Because of lack of cooperation in some cases, 
especially in young children, it was difficult or impossible to be certain 
that the function of the superior rectus was entirety normal on the 
side of the ptosis because the ptotic lid often could not be adequately 
elevated manually to expose the cornea In other cases it was difficult 
to ascribe the limitation of motility to any group of muscles Cases 
m which the superior oblique and the external rectus were the only 
fully active extraocular muscles were considered instances of congenital 
paralysis of the third nerve In other cases some weakness of all 

From the Institute of Ophthalmology of Presbyterian Hospital of the City of 
New York 
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the extiaocular muscles ^\as pieseiit Such a condition was con- 
sidered due to congenital aplasia of all the extraoculai muscles In 
1 of these cases opciation levealed no elasticity of the mfeiior lectus 
muscle, presumabl) the result of congenital fibrosis Cases of ptosis 
associated with Duane’s retraction syndrome were not included m this 
series, foi in this syndiome the ptosis is due to retraction of the globe 
and not to weakness of the levatoi muscle No cases of acquired 
ptosis r\ere included in this survey 

CL\SSiriCATION or PTOSIS 

Ptosis ma) be classified m various va\s, in accordance with the 
puipose the classification is designed to seive The pin pose of the 



Classification of 200 cases of congenital ptosis 
Group 1 includes patients with a normal superioi lectus muscle, group 2, patients 
with a weak homolatcral superior rectus muscle either alone or combined with a 
weak homolateral inferior oblique, group 3 , patients with the jaw-winking phenom- 
enon, and group 4, patients with blepharophimosis The clear rectangles indicate 
patients without function of the levator palpebrae, and the black rectangles, patients 
with normal function of the levator muscle 

present classification is to assist the surgeon m selecting the proper 
operation for each type of congenital ptosis Careful examination of 
a number of patients will show that any case of congenital ptosis may 
be placed in one of four groups (chart) group 1, ptosis with 
normal function of the superior rectus muscle, group 2, ptosis with 
weakness of elevation due either to wealmess of the supeiior rectus 
muscle alone or to weakness of the superior rectus and the inferior 
oblique muscles combined, group 3, ptosis associated with the jaw- 
winking phenomenon of Marcus Gunn, and group 4, ptosis associated 
with blepharophimosis (chart) 
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Group 1 was made up of 147 cases of congenital ptosis in which 
no weakness of the superior rectus or the inferior oblique muscle 
was noted Therefore, in about 73 5 per cent of the entire series of 
cases of congenital ptosis ocular elevation was normal Of the 147 
cases, 105 were of unilateral and 42 of bilateial ptosis Among the 
105 cases of unilateral ptosis there were 1 case of exotropia, 5 cases 
of esotropia, 3 cases of overaction of the homolateral inferior oblique, 

1 case of weakness of the homolateral inferior rectus and 1 case of 
overaction of each superior oblique muscle Of the 42 cases of bilateral 
ptosis with normal elevation of the extraocular muscles, there were 

2 cases of exotropia and 1 case of esotropia Of the 147 cases in group 
1, a complicating anomaly of the horizontal or vertical extraocular 
muscles was present in only 14 cases, or about 10 per cent 

Group 2 comprised 34 cases (or 17 per cent of the 200 cases) of 
ptosis associated with weakness of one or both of the homolateral 
extraocular elevator muscles Of the 34 cases, weakness of the 
superior rectus alone was a complication in 10, being unilateral m 8 
cases and bilateral m 2 cases Of the 8 cases of unilateral ptosis with 
weakness of the homolateral superior rectus muscle, there were 3 of 
exotropia and 1 of esotropia Of the 2 cases of bilateral ptosis with 
weakness of the superior rectus alone, 1 was of esotropia 

In about 12 per cent (24 cases) of the 200 cases there was a com- 
bined weakness of both the superior rectus and the inferior oblique mus- 
cle on the side of ptosis Of the 24 cases 19 were of the unilateral and 
5 of the bilateral form The cases of unilateral involvement included 
1 of exotropia, 1 of esotropia, 1 of proved fibrosis of the inferior rectus, 

3 of what was thought to be a congenital paralysis of the third cranial 
nerve and 1 of weakness of all the extraocular muscles Of the 5 
cases of bilateral ptosis associated with bilateral weakness of the 
superior rectus and the inferior oblique muscles, paralysis of the third 
nerve was a further complication in 1 and weakness of all the extra- 
ocular muscles in 2 

It should be noted that in about 50 per cent (15 of 34) of the 
cases in group 2 the ptosis was complicated by some anomaly of the 
extraocular muscles besides the weakness of the superior rectus and/or 
the inferior oblique In group 1, this complication was present in 
only about 10 per cent of the cases This observation tends to show 
that if the vertically acting extraocular muscles are affected m ptosis, 
the horizontally acting muscles are more likely to be affected also, thus 
complicating the surgical correction 

Group 3 consisted of 12 cases of the jaw-winking (Marcus Gunn) 
phenomenon and comprised 6 per cent of the entire series of 200 
cases In all these cases the ptosis was unilateral, no cases of the 
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bilaleial jaw -winking s}ndiome liaMiig evci liecn observed In 5 
of the 12 cases, the jitosis was uncomplicated by weakness of the 
siipeiioi rectus oi the infenoi oblique muscle, m 4 cases the supeiior 
lectus alone was w'cak (m 1 of w-hich theie w'as a fiuther complication 
of exotiopia), and m 3 cases theie w'as combined w^eakness of the 
superioi lectus and the supeiior oblique muscle In 1 of these 3 
cases a proied fibrosis of the infeiioi lectus produced the clinical 
pictuie of weakness of elevation It is inteiestmg to note that in 7 
( 58 per cent) of the 12 cases of the Marcus Gunn phenomenon a com- 
plicating anomaly of the extraoculai muscles was piesent 

Group 4 consisted of 7 cases of ptosis associated with blephaio- 
phimosis, coippnsing 3 5 per cent of the entii e series of 200 cases 
In such cases there aie shoit palpebral fissures, an abnoimally wide 
distance between the inner canthi o\ei the budge of the nose and abnorm- 
al!) foinied, S-shaped lids In 1 of these 7 cases overaction of each 
superior oblique w'as piesent 

Of the 200 cases, the ptosis w'as unilateial in 145 (72 5 per cent) 
and bilateral in 55 (27 5 per cent) Of the 200 cases 147 (73 5 per 
cent) w’ere instances of simple ptosis, while in 53 (26 5 per cent) the 
ptosis was complicated by imbalances of the vertically or hoiizontally 
acting extraocular muscles, these unbalances w^eie lepresented by 
7 cases of exolropia, 10 cases of esotropia, 41 cases of assorted vertical 
imbalances, 4 cases of congenital paralysis of the third nerve and 2 
cases 111 wdiicli all the extiaocular muscles were weak 

These figures demonstrate that ptosis is often a complicated con- 
dition in which other abnoi malities of the extraoculai muscles requiring 
surgical correction may be present Proper treatment lequires that 
these additional factois be carefully considered along with the ptosis, 
in order that satisfactory lesults may be attained 

Of these 200 cases, resection of the levator muscle was performed 
m 107 (53 5 per cent), and some modification of the Parmaud-Motais 
opeiation for correction of the ptosis, in 93 (46 5 per cent) Of the 
107 cases m which the levator palpebrae was resected, the superior 
lectus muscle was normal in 76 (bilateially in 21) (group 1), there 
were w^eakness of the superior rectus alone or combined with weakness 
of the inferior oblique m 23 (bilateral in 5) (gioup 2),^ the jaw- 
wunking phenomenon m 4 (gioup 3) and blephai ophimosis in 4 cases 
(group 4) Of the 93 cases m which the Pannaud-Motais opeiation 

1 In some of these 23 cases there may have been little or no action of the 
levator, but the chances of success seemed better for correction of the ptosis by 
resection of the levator than by suspension of the upper lid from the already weak 
superior rectus Therefore, resection of the levator palpebrae in this group may 
have been done in some cases showing little or no action of the muscle clinically 
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was performed, there were a normal superior rectus muscle m 71 
(bilateral in 20) (group 1), weakness of the superior rectus alone 
or combined with weakness of the inferior oblique in 11 (bilateral in 
1) (group 2),^ the Marcus Gunn phenomenon in 8 cases (group 3) 
and blepharophimosis in 3 (group 4) ® 

» 

COMMENT 

Reports in the literature on the classification of ptosis are rare, 
the only comprehensive one being that of Spaeth,'‘ who divided ptosis 
into 9 classes (page 357), and again into seven groups (page 364) He 
included in his classification acqaired ptosis and ptosis associated with 


Eighty-Eight Cases of Congenital Ptosis Reported by Spaeth Compared with 
200 Similar Cases from the Institute of Ophthalmology 


Group 

Spaeth (88 Cases), Berke (200 Cases), 
Percentage Percentage 

1 

Ptosis with normal superior rectus 
Unilateral 

45 4 

52 5 


Bilateral 

79 

210 

2 

Ptosis with weakness of elevation 

Due to weakness of superior rectus alone 
Unilateral 

29 9* 

40 


Bilateral 

46 

10 


Due to combined weakness of superior 
and inferior oblique 

Unilateral 

rectus 

5 6t 

93 


Bilateral 

4 5t 

2 5 

3 

Ptosis with jaw winking 

2 2t 

60 

4 

Ptosis with blepharophimosis 

§ 

35 



lOO 

(88 cases) 

100 

(200 cases) 


* This percentage includes 6 cases of TTealuiess of both superior rectus muscles ivith unilateral 
ptosis 

t Spaeth classified these cases as paresis of the third and fourth nerves 
i Spaeth mentioned the jaw winking phenomenon in his classification but did not cite the 
number or percentage of cases seen, but, judging from the rest of his figures cited, it must 
be about 2 per cent 

§ Spaeth did not classify blepharophimosis bj itself 


Duane’s retraction syndrome, types of ptosis which I have purposely 
omitted Therefore, his percentages cannot be fairly compaied with 
those given here However, after 10 cases of acquired ptosis and 2 
cases of Duane’s retraction syndrome are eliminated from his series of 
100 cases, 88 cases of congenital ptosis are available for statistical 
comparison with the 200 cases reported here In the accompanying 
table, it will be noted that Spaeth did not find as many cases of 

2 The Pannaud-Motais type of operation was usually not done when the 
superior rectus was weak except in cases in which the levator palpebrae was so 
weak as to result in failure, or in other cases in which a resection of the levator 
had already been done, wutli inadequate correction 

3 The results of some of these 200 operations w’lll be reported later Berke, 
R N Alotais Pannaud Operation for Ptosis Report of Thirty-Five Cases, Arch 
Ophth (to be published) 

4 Spaeth, E B Principles and Practice of Ophthalmic Surgery, Philadelphia, 
Lea & Febiger, 1944 




BLRKE—CONGENn AL Pi OSIS 


193 


ptosis A\ith noinicil supeiioi icctiis muscles as I did (gioup 1), 
the siipeiioi lectiis muscles being noimal in 53 per cent of his cases 
and weak in 44 5 pei cent (gioup 2), as compared with 73 5 and 17 
per cent respective!}’’, for the pi esent scries of 200 cases This appai ent 
disci epancy may be accounted foi by the difficulty one expeiiences in 
cases of slight weakness of the superioi rectus pi being certain m the 
presence of ptosis whethei the supeiioi rectus muscle is fully active 
especially m }oung children, and by the fact that wdiat one obseiver 
considers noimal function, another will call slight oi definite w^eakness 
Moreover, some allowances must be made foi the fact that the data 
in Spaeths senes were based on his owm obseivations, wheieas the 
clinical findings in the 200 cases leported here are the combined 
observations of seveial clinicians The apparent disci epancy betw’een 
Spaeth’s findings and those lepoiled here as to the bilateiality of 
ptosis (Spaeth found that in 7 9 per cent of the cases w'lth a normal 
superior rectus the ptosis was bilateial, whereas the conespondmg 
figure in my senes w’as 21 0 per cent) may be due to the fact that 
it is sometimes difficult to be sine that both upper eyelids are not 
ptotic, especially when the ptosis is greater on one side In such 
cases, 111 wdiich the palpebral fissui e on one side measures 7 mm , 
so that the uppei hd uncoveis the pupil, wdiile that of the opposite 
side measures only 2 or 3 mm and the lid completely covers the 
pupil some surgeons wmuld consider the ptosis bilateral and unequal 
and other observers would consider the ptosis unilateral Until 
some unuersal standard is accepted foi measuring ptosis, differences 
such as those under discussion wull occur 

TREATMENT OF PTOSIS 

The cnteiia for a peifect opeiation for ptosis have previously been 
listed® but may be recited heie 

1 The curve of the margin of the upper hd should overlap the 
coinea equally on the tw'O sides, covering the uppei pait of the cornea 
when the lids are normally open 

2 The margin of the hd should be a smooth curve and similai 
in the tw’O eyes, with no tendency to foim a notch or Gothic arch, 
or to invert the lashes when the lids are wide open 

3 The superior palpebral crease should correspond on the two 
sides 

4 The eye should be capable of being widely opened and of being 
completely closed, both in forceful closure and m sleep 

5 Noimal winking should be preserved 


5 Berke, R N Blepharoptosis, Arch Ophth 34 434-450 (Nov -Dec ) 1945 
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6 The vertical distance between the e}ebrow and the margin of 
the upper Iid should normally be the same in the two eyes 

7 The upper hd of each eye should move synchronously with 
the globe in all directions of gaze 

8 Diplopia or disturbing heterophoria should be absent 

In a consideration of the surgical treatment of ptosis, it is interest- 
ing to note that over thirty years ago Beard® stated "All who have 
had much experience in this branch of ophthalmic surgery will agree 
that the results of ptosis operations, taken all in all, are far from 
brilliant” The same thing could be said today, in spite of the more 
than eighty surgical procedures proposed for the treatment of ptosis, 
and I believe it will have to be accepted that the surgical treatment of 
ptosis IS still in many respects one of the unsolved problems of 
ophthalmology In my opinion there are three mam reasons for this 
(1) the inherent nature of ptosis, (2) selection of the wrong type of 
operation and (3) use of the wrong technic in doing the operation 
selected Each of these factors plays an important part in the cosmetic 
and functional result, but I believe that the nature of the ptosis is the 
most important single factor in determining that result 

There is no better way to obtain an over-all picture of the inherent 
and diverse nature of congenital ptosis than to study and analyze 
statistically a large number of cases The present study of 200 con- 
secutive cases showed that all cases of congenital ptosis can be placed 
in one of four groups group 1, cases with a normal homolateral 
superior rectus muscle only, group 2, cases with a weak superior 
rectus muscle, group 3, cases of ptosis with the jaw-winking phe- 
nomenon of Marcus Gunn, and group 4, cases of ptosis with blepharo- 
phimosis The four groups were further subdivided into cases with 
and cases without function of the levator palpebrae (chart) 

This classification is useful in the surgical treatment of ptosis because 
it indicates immediately what operation is most likely to be successful 
in correction of the ptosis In group 1, for example, there were 147 
cases, comprising 73 5 per cent of the entire series, m which the 
superior rectus muscle was normal Of this number, 76, or 51 7 per 
cent had some function of the levator muscle, and 71, or 483 per cent, 
had no such function Because resection of the levator is the operation 
of choice in all cases of ptosis in wdnch this muscle is active, it was 
indicated in 51 per cent of the cases m group 1 Because the superior 
rectus was normal in the rest of the cases, some modification of the 
Pannaud-Motais operation could be earned out in them All the 
cases in group 1, therefore, w^ere instances of uncomplicated or simple 

6 Beard, W H Ophthalmic Surgery, Philadelphia, P Blakiston’s Son & 
Co , 1914, pp 230-252 
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ptosis, in ^^hlch theic existed no problem as to the type of opeiation 
indicated If the levatoi muscle was active, it should be lesected, if 
not. the supenoi lectus should be utilized to coirect the ptosis Which- 
e\ei operation is clone m such cases, the lesnlts should be uniformly 
good , and failtn e, when it occui s, must be atti ibuted to selection 
of the viong type of opeiation oi to fault) technic in the perfoimance 
of the opeiation selected For example, lesection of the levatoi is 
likely to fail if the levatoi is completely paial)/ed or absent Moreover, 
both operations c\ill result in failuie if incoirectly pei formed 

In group 2, there weie 34 cases of congenital ptosis with weakness 
of the homolateial superior rectus alone or combined with weakness 
of the inferior oblique Of this number, function of the levator was 
present in 23, or (53 per cent, and lesection of the levator was the opera- 
tion of choice in these cases The 1 1 cases without function of the levator 
were problem cases because lesection of the levator could not be done 
with reasonable hope of success, nor could the weak superior rectus 
be utilized foi lifting the hd In such cases, in which both the superior 
rectus and the levator are paralyzed, some suigeons utilize the lifting 
pow'er of the frontalis muscle to support the hd 

Even cases wuth action of the levator muscle in gi oup 2 wei e problem 
cases in some respects, because in seveial instances the hypotropia 
associated wnth ptosis required one or more opeiations to coirect it 
White ^ called this condition pseudoptosis because when the ptotic 
eye is used for fixation, the eyelid and the eyeball assume a more or 
less normal aspect m the piimary position, while the upper lid and the 
cornea of the fellow^ eye shoot far up White expressed the belief 
that in these cases the hypotropia should be corrected before correction of 
the ptosis is attempted Wheeler ® agreed with this thesis and resected 
the homolateral superior lectus and inferior oblique muscles when 
both muscles were weak, before perfoiming one of the types of the 
Parmaud-Motais opeiation Kiiby® decided, how^ever, after several 
unhappy results wuth this program, that it might have been better in 
some of his cases to suspend the lid from the frontalis muscle after 
correcting the hypotropia than to utilize the aheady weak superior 
lectus for this purpose 

Whatever is done for patients with ptosis and hypotropia requires 
several operations, and the results are nearly ahvays disappointing 

7 White, J W (a) The Choice of the Fixing Eye in Paralytic and Non- 
Paralytic Strabismus, Tr Am Ophth Soc 41 319-324, 1943, (b) Paralysis of the 
Superior Rectus and the Inferior Oblique Muscle of the Same Eye, Arch Ophth 
27 366-371 (Feb) 1942 

8 Wheeler, J M Personal communication to the author 

9 Kirby, D K Paralysis of Ocular Elevation With and Without Ptosis 
Tr Am Ophth Sbe 43 218-239 1945 
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Failure, therefore, must be attributed to the nature of the ptosis and 
not to selection of the wrong operation or to faulty technic Certainly, 
the surgeon cannot be expected to create a normally functioning uppei 
lid and eyeball when some normal muscle tissue does not already exist 

In group 3 were 12 cases of the jaw-winking phenomenon of Marcus 
Gunn In most of these cases the ptosis completely disappeared when 
the lower jaw was depressed or when it moved to the opposite side 
With the jaw m this position, the upper hd often overshot the mark, 
especially when the subject was looking down, so that the sclera 
above the upper limbus was exposed Even though the levator muscle 
was active, resection of this muscle was contraindicated because shorten- 
ing of the levator muscle would only enhance the jaw-winkmg phe- 
nomenon The most logical approach to the problem is that suggested 
by Dunnington,^® Carroll and Spaeth, in which the jaw-wmking 
phenomenon is cured by first performing a complete tenectomy on the 
levator muscle, thus abolishing the jaw-winking act and simultaneously 
converting what is usually partial ptosis to a complete one, and then, 
at the same time, correcting the ptosis thus produced by utilizing the 
lifting power of the superior rectus or the frontalis muscle Unfortu- 
nately, the superior rectus is not always normal in these cases, the 
homolateral superior rectus muscle being weak in 5 of the 12 cases of the 
series and a weak superior rectus being combined with a weak inferior 
oblique muscle in 3 additional cases Spaeth stated the belief that 
in all cases of the jaw -winking phenomenon the lid should be suspended 
from the brow after the levator muscle is tenectomized In these 
cases, the jaw -winking phenomenon and the ptosis can be corrected, 
but usually at the expense of producing some other deformity If the 
frontalis muscle is used to support the upper hd, the forehead -must 
be wrinkled and the brow elevated to raise the lid If the superior rectus 
IS utilized, the lagophthalmos and hj^potropia develop Thus, one is 
forced to correct one deformity by producing another, less conspicuous, 
one This must be so because of the nature of the ptosis 

Group 4 comprised 7 cases of ptosis associated with blepharo- 
phimosis In some of these cases there were m addition to the ptosis 
and the blepharophimosis, abnormal development of inner canthi These 
cases are problem cases and require special consideration Before 
the ptosis IS corrected, the phimosis must be cured by lengthening the 
palpebral fissure This can be partially accomplished by an external 
canthoplasty combined v ith an operation to shorten the distance between 

10 Dunnington, J H Personal communication to the author 

11 Carroll, F C Personal communication to the author 

12 Spaeth, E B The Marcus Gunn Phenomenon Discussion, Presentation 
of Four Instances and Consideration of Its Surgical Correction, Am J Ophth 
30 143-158, 1947 
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the inner canthi '\ftei the fissines have been lengthened, the ptosis 
should be coriected bj lesection of the levator if this muscle is active 
01 , if the le^atol is paralysed. In utilization of the lifting powei of the 
superioi rectus or the fiontahs muscles 

Cases of this sort piesent one of the most difficult problems in 
coirection, and nhatevei functional or cosmetic improvement the 
surgeon can achieve must be consideied an accomplishment Since 
the surgeon is not supplied with adequate stiuctures to work on, his 
failuie to correct the defects satisfactonlj must be attributed to the 
nature of the ptosis, and not to fault} judgment or technic 

SUMM\RY AND CONCLUSIONS 

A statistical stud}^ has been made of 200 consecutive cases of 
congenital ptosis seen at the Institute of Ophthalmolog}^ duiing the 
past fifteen veais Of the 200 cases, there were noimal superior 
rectus muscles in 147 (73 5 per cent), weakness of the homolateral 
superior rectus alone oi combined wuth weakness of the homolateral 
inferior oblique in 34 (17 per cent), the jaw-wunking phenomenon of 
Marcus Gunn in 12 (6 per cent) and ptosis associated wuth blepharo- 
phimosis in 7 (35 pei cent) Of the 200 cases, the ptosis w^as uni- 
lateral in 145 (72 5 per cent) and bilateral in 55 (27 5 per cent), simple 
in 147 (73 5 pei cent) and complicated by horizontal or veitical 
anomalies in 53 ( 26 5 pei cent) In 107 (53 5 per cent) of the 200 cases, 
sufficient action of the levator muscle existed to justify resection of 
the muscle as the opeiation of choice, while in 93 cases (46 5 per cent) 
there w^as no such function and the patients were candidates for some 
modification of the Motais-Pannaud opeiation or for the frontalis type 
of procedure 

This classification of congenital ptosis is useful in that it gives an 
over-all picture of the complicated nature of ptosis and, at the same 
time, is helpful to the surgeon in selecting the proper surgical pro- 
cedure It also gives him some idea of what to expect cosmetically 
and functionally from operations for the various types of congenital 
ptosis 

In the hands of experienced surgeons inadequate cosmetic and 
functional correction of ptosis depends on the inherent complicated 
nature of the ptosis rather than on faulty judgment or technic There- 
fore, one should not expect perfection m every case of ptosis because 
the cosmetic and functional result in each case must be judged on the 
the nature of the ptosis present 

140 Union Street 
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INTRAORBITAL TUMORS 

ARNOLD W FORREST, MD 
NEW YORK 

A CORRELATION of the clinical data with the histologic teatuies 
^ ^ IS especially important in the case of intraorbital tumors, for, 
to a greater extent than in most ophthalmic diseases, the treatment 
and prognosis are determined by the results of microscopic examina- 
tion Accordingl}, it is the purpose of this repoit to summarize the 
data relating to the pathology, semeiolog}' and history of the disease 
in a series of 222 cases of tumors, selected wholly on the basis of their 
situation in the orbit, from the collection in the Registry of Ophthalmic 
Pathology'-, of the Army Institute of Pathology Since the material 
^^as available only as gross and microscopic preparations, emphasis 
V ill necessarily be on the patholog}'^ , in this way, this stud}'^ differs from 
those of Birch-Hirschfeld ^ and Reese 

The structure and development of the orbital contents suggest 
the possibility of a wide variety of tumors The incidence of each type 
in this series is indicated in the accompan}ing table 

PRIMARY TUMORS 

In. this series, 184 tumors, both benign and malignant, were primary 
in the orbit, and only 38 were secondary The primary tumois have 
been classified according to their origin and null be discussed in the 
order of this grouping 

MESENCHYMAL TUMORS 

ConnecUve Tissue Tninois — The connective tissue tumors in this 
senes numbered 43 In 30 cases the tumors -were benign, and, of these, 
the lipoma Avas the commonest variety, being present in 19 cases 
Lipomas w’^ere usually situated anteriorly m the orbit, and, except in 
2 cases, in which the tumor wns in a posterior location, the presenting 
sjinptom was that of a mass Ptosis in 2 cases indicated that the lid 

From the Registry of Ophthalmic PathoIog>, Arm\ Institute of Pathology, 
Washington, D C 

Read before the Section on Ophthalmologj" of the Nmety-Seienth Annual 
Session of the American Medical Association, Oncago, Tune 24, 1948 

1 Birch-Hirschfeld, A , m Graefe, T , and Saemisch, T Handbuch der 
gesamten Augenheilkunde, Berlin, Julius Springer, 1930, vol 1, pt 1 
' la Reese, A B Orbital Tumors and Their Surgical Treatment, Am J 
Ophth 24 386-394 (April) , 497-502 (May) 1941 

19S 
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N\as also invohcd In the 2 cases of posleiioi lumoi the lipoma was 
discovcicd when the e}C ^^as eniicleciled because of exposuic keiatitis 
In anothei case enucleation ^\as pcifoimed because of a inaculai mass 
in a blind e^e, and a laige lipoma ^^as noted suiioundmg the optic 
nen e ( fig I A) 


lulianibttal Titmot^ 


Primnrv Tumors 

I Mc'i'ncli> mnl orlein 
A Gonncctl\c tl'suc 

Benipn 

Llpomn 19 

Ostoomti 3 

Tibrollpomu 2 

1 lliiowtt 2 

Chondromii l 

Hlmbdoinjomn l 

Malipnnnt 

CmclllTcrcntialcd Bnicomn " 

Hlinbdomjo«arcomn •* 

1 lbro>-nrcomn 2 

n Viicculnr f-\ “tom 
llcnlpn 

lUiniinKioinn 24 

Slnllgnnnt 

\nRio‘'Hrcoinn 1 

0 Hemnlopoletic system 

Ljnipbomn, Ijmphosarcomn 22 

Hodgkin's disease 2 

Plasniotv tomn 1 

II Fpithellnl origin 

Ml\cd tumor 25 

III Acural and mcninpcal origin 

Benign ' 

^turoflbromn 17 

Meningioma 17 

Glioma 5 

Malignant 

Aouronbrosarcoma 9 

IV r)c\clopmental fault 

Dermoid T7 

'Icratoma 1 

Total 184 

Secondary Tumors 

Carcinoma 24 

Neuroblastoma G 

Melanoma C 

Pituitary adenoma 1 

Retinoblastoma 1 

'fotal 38 

Total scries of tumors 222 


The tumol was bilateral in 2 cases, both the patients being over 58 
years of age Theie was no othei notewoithy feature in the age or 
sex distribution The tumor had been noticed since birth in 4 patients, 
the oldest of whom was 23 yeais of age In all but 2 cases the lipoma 
was treated by simple excision of the mass, the globe, as well as the 
mass, was removed m 2 cases 

Pathologically, the lipomas were composed of lobules of adult fat 
A capsule was not apparent histologically, hence the tumors were 
indistinguishable from normal orbital fat, and the diagnosis of tumor 
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Fjg 1 — Lipoma {A) Gross photograph, showing posterior position of tumor 
AIP neg no 181038, (5) photomicrograph, showing tumor surrounding optic 
nerve and mass of organized submacular hemorrhage X 10, A 1 P neg jio 101099 


was based on the surgeon’s statement The microscopic appearance 
of the tumor which surrounded the optic nerve is shown in figure 1 B 
In 1 instance macrophages invading the mass represented a reaction 
to degenerating hpid 



l<ORRi:SI~-L\ I R lORBITAL / UMOR S 


201 


Classified as osteoma \\as an abnoimal bony piolifeiation in the 
01 bit in 5 cases (fig 2 A) In 1 case the lesion was associated with a 
del mold and m a second \\ ith a meningioma In 3 instances the masses 
weic autonomous tumois, in the locntgcnogiam 2 of these appeared to 
compromise the liontal sinus 

T\\o tumois, containing a considerable quantity of fibious tissue as 
part of the neoplastic pioccss m addition to the fat cells, weie regarded 
as fibiolipomas 

lh\o benign tumois of connectuc tissue oiigin \\hich weie entiiely 
fibious in natuic weie classified as fibionias One of these Avas situated 
antenorh and was composed of dense collagenous tissue It w^as 
attached to, and piobabh aiosc in the tendon of an extiaoculai muscle 
The second fibroma, the piescncc of which was suspected because of 
incieasingl} choked disk, w'as somewhat more cellular and edematous and 
w^as observed to hace aiisen m the duial sheath of the optic nerce 

(fig 2B) 

One tuinoi of caitilaginous natuie, a chondioma, was attached to 
the superioi orbital margin 

A tumor wan anting more detailed comment because of its rarity 
was a rhabdom\oma wdneh had occurred m the oibit of an 18 yeai old 
Negio The piesenting complaint was exophthalmos which had 
inci eased 8 mm in se^en years At opeiation it was noted that the 
tumor was attached to the supeiioi rectus muscle and filled the upper 
portion of the oibit It measured 30 by 17 by 12 mm A'licroscopically, 
the neoplasm consisted of abnormal stiiated muscle cells (fig 2C), 
the fibers of wdiich were iiiegulaily disposed and hence sectioned in 
random planes, in contiast to the regular arrangement of the stiands in 
normal rectus muscle In view^ of the absence of evidence of inflamma- 
tion, recent oi old, and the disparity between the size of the lesion and 
that of noimal muscle, this mass w'as consideied neoplastic, and not 
degeneiative oi inflammatory Because of the matuiity of the cells it 
W'as piesumed to be benign 

In addition to the 30 benign tumois described, there were 13 malig- 
nant tumois of connective tissue origin In contrast to the generally 
aiiteiior situation of the benign tumois, the malignant tumois were 
noted posteriorly m the oibit Exophthalmos w'as the piomment symp- 
tom 111 11 cases, and m 1 case there was associated ptosis, appaiently 
of sudden onset All but 3 of the patients were less than 20 years 
of age, and one-half were less than 12 yeais of age 

Seven orbital tumors were classified as undifferentiated sarcomas 
Pleomorphism and hyperchromatism of cells m stioma having con- 
nective tissue featuies chaiacteiized these tumors, mitotic figures were 
not uncommon, and occasional giant and other bizarie iorms were 
piesent Occasional vacuoles within the cells took a stain foi fat, but 
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the presence of fat is common in rapidly gi owing sarcomas, often as 
a degenerative pioduct, and does not alone indicate an origin in lipid 
tissue 01 a differentiation toward mature fat cells Three of the 
7 patients with an undifferentiated sarcoma died in fiom three to 
twenty-four months aftei operation, 2 were alive with recurience aftei 



Fig 2 — (A) Osteoma, X 40, A I P neg no 104581, (B) dural fibroma, X 40, 
AIP 101098, (C) rhabdomyoma, X 300, AIP neg no 101097 


eight and eighteen months, respectively, and 1 was alive and well five 
years after operation The status of 1 patient was unknown 

Four of the 13 malignant tumors included in the connective tissue 
series were legarded as rhabdomyosarcoma, since they appeared to have 
arisen in striated muscle All the patients having this tumor were less 
than 10 years of age Histologically, the tumors were characterized 
by cross striations in the cytoplasm, which was eosinophilic, often 
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abundant and occasional!} teinnnating in iibbon-like ends The nuclei 
\Neie often laige, occasional!} of giant si/e, raid} multiple (fig 3) 

T^^o patients with rhahdbmvosaicoma died w'lthin a yeai, and the 
othei 2 weie alue ten and fouitecii }eais aftei opeiation The clinical 
impiession of the piesence of a capsule in the specimen fiom a patient 
who died was appaiently of little piognostic value It is piobable that 
the stiuctuie was a pseudocapsulc. lesultmg fiom compiession of the 
suriounding tissue In this instance the fust 'lecuiience was noted 
within four months, and a few' months aftei the second excision the 


Fig 3 — Rhabdomyosarcoma, showing anaplasia and cross stnations, X 450, 
Alp neg no 101203 

orbit was filled with a mass, which continued to grow until it was 
more than 4 inches (10 cm ) m diametei Autopsy revealed wide- 
spread metastases 

Two other malignant tumors of connective tissue, fibrosai comas, 
were composed pf collagen-producing cells One of the patients was 
well three and one-half yeais after operation, and the other had noted 
recurrence ten months after operation 

In summary, the benign connective tissue tumois were character - 
istically of random age distribution and were situated anteiiorly m the 
orbit, and the majority were lipomatous In contrast, the malignant 
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tumois occurred in young patients and, arising posteiiorly in the orbit, 
caused exophthalmos The cellular immaturity of the malignant tumors 
often precluded classification of cell types The median duration of 
symptoms i elated to benign tumors was three years, whereas one-half 
the malignant tumors had produced symptoms less than two months 
before the patient consulted the surgeon Approximately one third of 
the patients with malignant tumors died early m the course of the 
disease, one-third are living but are known to have recurrence and 
one-third are known to be living and well at least five years after 
removal of the tumor In view' of the poor results of therapy, w'hich 
was consen'atn'e m the majority of cases in this senes, it would seem 
that if the diagnosis of sarcoma is confirmed microscopicallv, early 
exenteration of the orbit might better the prognosis 

Tumors of Vasculai Ongin — ^The 25 neoplasms of the vascular 
system comprised almost 15 per cent of the primary orbital tumors 
Eleven of these were noted in patients under 3 years of age Many 
of the vascular tumors w'ere probably congenital, although the initial 
symptoms often became evident after birtli, and m 1 patient as late as 
at 60 years of age One-half the lesions w'ere situated anteriorly m 
the orbit, and one-half caused exophthalmos Information W'as not 
available as to wdiether there w'ere coexistent angiomas of the skin 
Histologically, these tumors rvere disposed in a continuum from a 
structure w'hich contained w'ell developed cavernous channels (cavern- 
ous hemangioma), through neoplasms with smaller vessels (capillary 
hemangioma) to those characterized by high cellulanty and small, incon- 
stant blood channels (hemangioendothelioma, hemangioblastoma or, 
in the mpst malignant form, angiosarcoma) 

Sixteen tumors in this group rvere of the cavernous variety, in which 
connective tissue trabeculae of vai^nug thickness sepai ated endotheliuni- 
Imed vascular channels of inconstant size, containing blood (fig 4 A) 
In 2 specimens, all of the spaces were relatively small, of the order of 
capillaries (fig 4 5) In 1 of these, additional connective tissue 
trabeculae divided the tumor into lobules , in the other, the tumoi was 
situated wuthm the substance of the lacrimal gland In 3 tumors there 
was moderate diffuse fibrosis between the endothelial cells, among 
w'hich w ere small vascular channels This presumably regressive change 
produces the "sclerosing hemangioma ” In 3 of the remaining speci- 
mens, small vascular channels, in which it was often difficult to discern 
erj’throcytes, traversed the sheets of endothelial cells These cells were 
composed of scanty c}toplasm and oval vesicular nuclei, in which 
occasional nucleoli were noted These densely cellular tumors, w'hich 
are, how'ever, cjnologically quiescent and carry no implication of 
malignancy, represent tlie benign hemangioendothelioma, or juvenile 
hemangioma (fig 4 C) 
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This classification is based on the predominant histologic appear- 
ance In some specimens, howevei, leatiiies of moie than one type 
were present, dependent peihaps on the age oi diffei entiation of the 
tumor The specimen which best illustrates this phenomenon is one 



Fig 4 — (A) Cavernous hemangioma, X 114, AIP neg no 104514, (B) 
capillary hemangioma, X 135, A I P neg no 100702, (C) hemangioendothelioma, 
benign (juvenile hemangioma), X 160, AIP neg no 100701 


m which evidence of cytologic activity, including numerous mitotic 
figures, suggests malignant potentialities of the tumor, an angiosarcoma, 
although there is no follow-up infoimation in this lecently registered 
case Figure 5, of low magnification, includes a perforated corneal 
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ulcei and a massive tumoi made up of both cavernous and densely 
cellular areas The cavernous areas, m which some of the spaces con- 
tained a protein material similar to that seen in the lymphangioma, are 
shoi\n under higher magnification in figure 6 A In other fields, 
smallei channels and highly cellular areas were noted, and within the 
sheets of endothelial cells clusters were present which simulated the 
capillary buds seen in granulation tissue (fig 6B) Since the potenti- 
aht}^ of a tumor is determined by its most actn e element, tumors such 
as the one just described vere classified as hemangioendotheliomas 
The mvasne tendency of this trpe of tumor is illustrated by the 



Fig 5 — Hemangioendothelioma, malignant (angiosarcoma), X 2, AIP neg 
no 102435 


extension of a portion of die tumor into the bony orbital wall (fig 6 C) 
and by invasion of voluntary muscle (fig 7) 

Tumors of tlie vascular system are rarety malignant, and a metasta- 
sizing angioma vas not included iii this senes More fiequently, because 
of the tedinical difficulty ot orbital surgery, there remains a modicum of 
tumor, especially of the highly cellular forms, leading to clinical recur- 
rence The scanty follov-up data were of no assistance in confirming 
these general!) accepted principles 

Tnmois oj Hematopoietic System — There were 25 tumors derived 
from the blood-forming tissues, excluding, of course, the many masses 
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limited to the conjunctiva Only 4 occurred in patients less than 40 
. years of age Of the 21 patients on whom clinical information is avail- 
able, 11 complained of exophthalmos and 10 of a mass Patients with 
anteriorly situated tumors sought medical assistance in most instances 
in less than five months after the mass was first noted \vhereas 
in over one-half the cases m which exophthalmos was the initial com- 
plaint the symptoms had been present for more than one year 

Except for Hodgkin’s disease and plasmocytoma, which can be 
separated histologically from the group, tumois of the lymphocytic 
series are classified with difficulty Elsewhere in the body the integrity 



Fig- 7 — Hemangioendothelioma invading rectus muscle, X US, A IP neg no 
104582 


of the architecture of lymph nodes is an important criterion In the 
orbit, however, nodes are not normally present, and the histologic 
distinction of lymphoc}'tic infiltration, lymphatic lymphadenosis and 
benign and malignant lymphomatoid tumors about the eye is often 
difficult The question of separating the benign from the malignant 
variety is further confused by the slow course of even some of tlie 
lymphosarcomas which may become multicentric, by the occasional 
“cure” of an isolated lesion of lymphosarcoma by excision and by the 
high radiosensitivity of both benign and malignant lymphomas Unfortu- 
nately, the follow-up data on the cases m this series are too limited to 
be significant, although some of the information may be of interest 
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Four of the 25 excluded lumois weie classified as “benign lympho- 
mas ” The age distiibulion and symptoms weie not significantly dif- 
ferent fiom those of the malignant lesions In these tumors the type 
cell was uniformly the small, matin e lymphocyte, well foimed or sug- 
gestive follicles weie occasionally piesent 

Although pieviously the dilleientiation of the types of lympho- 
saiconia has been lahoied, the gi owing impression among pathologists 



Fig 8 — Hematopoietic tumors (A) Lymphosarcoma with mitotic activity, 
X 475, AIP neg no 101231, (5) lymphosarcoma infiltrating muscle, X 160, 
AIP neg no 101202, (C) HodgWs disease, X 605, AIP neg no 104576, 
(■D) plasmocytoma, X 720, AIP neg no 104580 

is that this delicate cataloguing is somewhat aitificial, since several 
of the types appear to be merely stages of the same disease Moie 
than one type may l^e found in the same patient The term lympho- 
sarcoma is used heie to include the lymphoblastic, lymphocytic and 
leticulum cell vaiieties Eighteen tumois were included in the lympho- 
sarcoma gioup In 2 cases theie were abnormalities of the peripheial 
blood In 1 case the large mononucleai cells in the ciiculatmg blood 
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were interpreted by most of the Registry consultants as those of 
monocytic leukemia In the second, lymphatic leukemia was associated 
with the orbital infiltration, which, as in all the other cases, was the 
only apparent site of disease at the time of operation Histologically, 
these tumors were characterized by dense infiltrations of lymphocytes 
at diffeient stages of maturation Mitotic figures were common 
(fig 8 A) Inconstant amounts of argyrophil reticulum were noted, 
and in the reticulum cell type an intimate relationship with the tumoi 
cell was occasionally demonstrable In many of the microscopic prepa- 
lations lymphoid tissue invaded muscle and fat, indicating at least a 
locally invasive propensity (fig SB) 

There was 1 case of typical Hodgkin^s disease The Sternbeig- 
Reed cell is shown m figure 8 C One tumoi m the lymphomatoid 
group, characterized by pronounced pleomorphism, cells suggestive of 
the Dorothy Reed type and a peculiar desmoplastic reaction, was 
regarded as sclerosing Hodgkin’s sarcoma 

The remaining tumor in this group was composed of sheets of 
mature plasma cells and was thought to be an isolated plasmocytoma 
(fig 8D) This was the only specimen which could be related to the 
myeloid series 

In this series, all the lymphomatoid tumors weie, at least initially, 
isolated lesions Evidence of generalized disease at the time the patient 
sought medical aid was noted only in the 2 instances in which an 
abnormal blood picture was described It is now generally recognized 
that the leukemias may be merely other phases m the development of 
these diseases and that lymphosarcoma may occur with or without 
peripheral changes in the blood 

In this group of orbital lymphomas, death ensued m from two 
to nine months in 4 of the 7 cases m which the follow-up information 
was available One patient, for example, had complained of increasing 
exophthalmos of five months’ duration and died two months after 
operation, when generalized lymphadenopathy was noted Two patients 
were well two and six years, respectively, after operation One patient, 
with leukemia, was alive five years after operation with generalized 
glandular enlargement No data were available in the other cases 

EPITHELIAL TUMORS 

Mixed Twnoi oj the Lacrimal Gland — There were 25 mixed tumors 
of the orbit They are included with the tumors of epithelial origin, 
since this concept of the histogenesis is most widely accepted, although 
others have been suggested 

The mixed tumor, which arises m the serous glands of the head, 
including the major and minor salivary glands, is included with orbital 
tumors by virtue of its occurrence in the lacrimal gland McFarland 
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piesented an excellent analysis of a group of these tumors of the salivary 
glands and a discussion of their nature The use of such terms as 
enchondroma, cylindroma, enclavoma, compounded tumor, endothelioma, 
basal cell carcinoma, sarcoma and epithelioma indicate the many histo- 
genetic concepts More recently, the theory of the notochordal oiigin 
of these tumors, presented by Hellwig,“ and the designation of muco- 
epidermoid tumors by Stewart and his associates ® are noteworthy 
In the 25 cases of this tumor the ages of the patients ranged from 
18 to 76 years In 12 cases proptosis was the presenting complaint, 
in 9 it was of less than one year’s duration, and in others it had been 
present for two, five and seven years, respectively In 13 other cases 
the presence of a noticeable mass was the initial symptom Such 
masses existe'd for from one to two years before surgical treatment 
The absence of teat mg was noted in 1 case Roentgenograms were 
available m 2 cases , in 1 case they indicated erosion of the supraorbital 
iidge, and in the other, no bony change In 2 cases of recurrence 
erosion of bone was noted, and m 1 case there was massive invasion of 
the base of the cianium and the tempoial fossa 

Pathologically, all the specimens fulfilled the diagnostic criterion 
of being compiised of both epithelial and mesenchyma-like elements 
Eighteen of the tumois were considered typical and were composed 
of cuboidal epithelium and loose, chondromatoid connective tissue 
(fig 9 A) In the most differentiated variety, dilated acini and tubules, 
with walls usually made up of two layers of epithelium, were separated 
by lightly basophilic, fibrillar connective tissue, in which the cellular 
elements varied from spindle to stellate configuiation This myxoid 
material and some of the contents of the glandular structures may 
stain red with mucicarmme In 5 specimens the presence of cystic 
spaces suggested the apperance of the Brooke type of basal cell carci- 
noma of the skin, the epithelioma adenoides cysticum (fig 9 B) 
Among other pathologic variants in 1 specimen, in addition to these 
cystic areas, there were large cellular sheets which were similar to those 
in the Krompecher type of basal cell carcinoma, or basaloma (fig 9 C) 
In 1 specimen, which was otherwise typical, keratin cysts were noted m 
the cellular areas (fig 9 D) The abrupt transition from epithelium 
to keratin and the pi esence of calcium were reminiscent of the calcifying 


lb McFarland, J Three Hundred Mixed Tumors of the Salivary Glands 
of Which Sixty-Nine Recurred, Surg, Gynec & Obst 63*457, 1936, Histo- 
Prognosis of Salivary Gland Mixed Tumors, Am J M Sc 203 502, 

2 Hellwig, C A Mixed Tumors of the Salivary Glands, Arch Path 40 1 
(July) 1945 

3 Stewart^ F W Foote, F W, and Becker, W F Mnco-Ep,dermo.d 

tumors of Salivary Glands, Ann Surg 122 820, 1945 1 
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epithelioma of the skin In another specimen, cellulai nests similar 
to epithelial pearls weie observed (fig 9 E) One tumor, in which the 
mucinoid areas may have resulted from cellular degeneration (fig 9 F), 
was very much like the colloid caicmoma of the breast or intestinal 
tract Another resembled the adenofibroma of the breast (fig 9 G) 
Large cystic spaces m the last specimen con elated with the cystic 
consistency noted clinically and accounted for the confusion with 
dermoid cyst (fig 9 H) 

Numerous subclassifications based on the morphologic features of 
these tumors have been suggested, but theie is little evidence that there 
IS any real difference between the types, and m this series they were 
all classified as mixed tumois Multiple sections often revealed at least 
small areas of the mixed tumor prototype, even though the initial 
sections weie somewhat anomalous McFarland stated that “histo- 
logic variations among mixed tumors have no bearing upon prognosis.” 
He reported tumors classified histologically as sarcoma which behaved 
clinically in a manner identical with the usual mixed variety In 1 of 
his cases the prima y tumor was described as carcinoma, but the recur- 
rent growth was noted by the same pathologist to be a more typically 
mixed tumor. 

In most of the cases m this group treatment was by simple excision 
of the tumor initially, but in at least 8 cases enucleation or exenteration 
was finally required 

Follow-up data are available in less than one-half the cases In 
only 1 of these 10 cases was theie no evidence of recurrence five years 
after operation, and m 9 cases a second operation was required within 
one to SIX years after the first The records in 4 cases indicated only 
the initial recurrence , second recurrences were noted in 5 cases Recur- 
rence in 1 of the cases of morphologically typical tumor was first noted 
fifteen months after operation, and the neoplasrh was removed three 
months later In some areas of this mass there were cells containing 
an abundance of eosinophilic C)4oplasm and large, nucleolated nuclei 
suggestive of squamous epithelium Occasional bizarre forms, includ- 
ing multinucleated cells, were noted The connective tissue stroma, 
composed of young fibroblasts, had lost its basophilic, myxoid appear- 
ance and represented merely the desmoplastic response to 'the epithelial 
giowth (fig 10^) This was morphologically a squamous cell carci- 
noma arising in a typical mixed tumor 

McFarland reported a tumor with chondroid features in some areas 
and cellular stiucture typical of carcinoma m others At autopsy only 
the histologically malignant moiety was noted in the metastatic masses 
Sanders ^ also showed that only the epithelial constituent was present 

9^0 J ^ Tumors of the Lacrimal Gland, Arch Ophth 21 
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Fig- 10 —Mixed tumor (A) Recurrence resembling squamous cell carcinoma, 
X 62, A I P neg no 100957 , (R) tumor cells invading capsule, X 55, A 1 P 
neg no 104574 
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characteristics of neurofibroma were noted: abortive Verocay bodies, 
serpentine fibers and edema (fig. 12^). In a case of von Reckling- 
hausen’s disease (multiple neurofibromatosis) an orbital neurofibroma 
was present. 

Meningioma . — Seventeen of the tumors in this series arose in the 
arachnoid which invests the brain and the optic nerve. Whether this 
sheath is of epiblastic or mesoblastic origin is controversial, although 
the cells, in their ability to produce bone and cartilage, unquestionably 
behave like mesenchymal tissue. 

' Since the work of Schmidt,'^ in 1902, it has been generally believed 
that intracranial meningiomas arise in the arachnoidal granulations. 
Analogous clusters of arachnoidal cells, which may eventually form 
psammoma bodies, are to be seen in normal optic nerve sheaths, and 
it is assumed, therefore, that some orbital meningiomas may arise from 
such clusters (fig. 12 R and C). Cushing and Eisenhardt “ presented 
an excellent discussion of the subject, including the histogenesis. 

A meningioma may involve the orbit in any of three ways: First, 
it may be primary in the sheath of Schwalbe; second, it may extend into 
and involve the sheath through the optic foramen from a site of origin 
in the basilar meninges, or, third, it may invade the orbit through 
the bony wall, usually the roof, without involving the coverings of 
the optic nerve. 

From the therapeutic point of view, it is obviously of cardinal impor- 
tance to know whether a tumor is entirely intraorbital or partly intra- 
cranial. Verhoeff^ previously expressed the opinion that no case of 
primary intraorbital meningioma had been satisfactorily demonstrated. 
This is in agreement with evidence presented earlier by Pagenstecher,® 
in 1902, and by Dusaussay,® in 1875, each of whom reported a case of 
meningioma of the optic nerve in which small intracranial masses were 
observed at autopsy many years after orbital operation. In Dusaussay’s 
case, the interval from operation to death was twenty-five years. 

5. Schmidt, M. : Ueber die Pacchionischen Granulationen und ihr Verhalt- 
niss zu den Sarcomen und Psammomen der Dura mateV, Virchows Arch. f. path. 
Anat. 170:429, 1902. 

6. Cushing, H., and Eisenhardt, L. : Meningiomas: Their Classification, 
■ Regional Behavior, Life History and Surgical End Results, Springfield, 111., 

Charles C Thomas, Publisher, 1938. 

7. Verhoeff, F. H. : Tumors of the Optic Nerve, in Penfield, W. : Cytology 
and Cellular Pathology of the Nervous System, New York, Paul B. Hoeber. Inc. 
1932, vol. 3, p. 1027. 

8. Pagenstecher, A.: Ueber Opticustumoren, Arch. f. Ophth. 54:300, 1902 

9. Dusaussay: Sarcome angiolithique du nerf optique gauche. Bull. Soc anat 
de Paril 10:211, 187S. 
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Fig. 11. — Neurofibroma. (A) Palisades of cells, X 80, A.I.P. neg. no. 100896; 
(B) herringbone arrangement, X 235, A.I.P. neg. no. 101283; (C) mild anaplasia, 
X 120, A.I.P. neg. no. 100894; (D) serpentine collagen fibers (Van Gieson stain), 
X 220, A.I.P. neg. no. 100895; (F) edematous tumor, X ISO, A.I.P. neg. no. 
100889; (F) xanthoma cells, X 115, A.I.P. neg. no. 101288. 
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(1933), Love"" (1935) and Aebli"" (1945). Such lesions are, of 
course, primary in the cranium, generally arising in the olfactory groove 
or the sphenoidal ridge and extending into the orbit through the dura 
and bone. 

Cushing and Eisenhardt described a case, reported to them by 
Friedenwald, which was thought to demonstrate conclusively, dn the 
basis of the presence of a normal optic nerve sheath central to the 
tumor and of roentgenologic evidence indicating integrity of bone, that 
primary meningiomas of the optic nerve sheath do occur. 

It is clear, then, that intraorbital meningioma may occur with or 
without an intracranial meningioma; if both the orbit and the cranial 
cavity contain tumors, either may be the primary site. If there is any 
evidence that the tumor is not confined to the orbital cavity, craniotomy 
is mandatory. 

In this series of 17 cases of meningioma, 40 years was the median 
age. In 3 patients, or almost 20 per cent, the patient was under 
14 years of age. In 12 cases information concerning symptoms was 
available, and in 9 of these the initial symptom was exophthalmos, 
which had been present for an average of five years. In 1 case there 
was a complaint of decreasing vision for three years and of exophthalmos 
for the last two years, an order of symptoms the reverse of that ordi- 
narily encountered in cases of orbital meningioma. In 2 cases the tumor 
was incidentally encountered at pathologic examination of the globe 
after enucleation for the ocular pain of absolute glaucoma secondary to 
chronic iridocyclitis. In addition to exophthalmos, loss of vision was 
noted in 3 cases. In 2 instances, diminution of vision accompanied the 
exophthalmos, and in the third it had been noted only six months, 
although proptosis had been present for several years. Exophthalmos, 
then, was recorded in a total of 10 cases; its absence was noted in 

2 cases, and there was no pertinent statement in 5 cases. 

In 2 cases there was swelling of the lids. Chemosis was noted in 

3 cases. A clinically palpable mass was observed in 1 case, a finding 
which is, of course, unusual with the posteriorly situated meningioma. 
Specific mention of abnormal ocular movements was made in only 
3 cases. There were limitation of external rotation in 2 cases and total 
immobility in another, in which the tumor filled the orbit. In 9 cases 
the location of the meningioma was described. In 4 it surrounded the 
nerve; in 1 it filled the orbit; in 3 it was in the outer portion of the 
orbit, and in 1 it was noted superiorly. 

12. Love, J. G.: Transcranial Removal of an Intraorbital Meningioma Pfor 
Staff Meet., Mayo Clin. 10:213, 1935. 

13. Aebli, R.: Meningioma of the Sphenoidal Ridge; Report of a Case Arrh 

Ophth. 33:86 (Jan.) 1945. ’ 
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which the central nuclear substance had been lost. Mitotic figures were 
rare, and there was no hyperchromatism. The second type, represented 
by 8 specimens, dififered from the meningothelial type only in the 
alveolar grouping of the cells within delicate fibrous stroma (fig. 13 B). 
In the third type, represented by 6 specimens, the cellular arrangement 
was less orderly, and psammoma bodies and whorls were prominent. 
In figure 13, C shows the whorls ; D, the early hyalin masses, with a 
few nuclei yet remaining, and E, the fully developed psammoma bodies. 



Fig. 14. — Meningioma. (A') Bone proliferation and/or invasion, X 75, A.I.P. 
neg. no. 100535; (B) infiltration of extraocular muscle, X 50, A.I.P. neg. no. 
100532; (C) extension along central vessels in optic nerve, X IS, A.I.P. neg. no. 
100529; {D} invasion of nerve head (Coston, A. O. : Primary Tumor of Optic 
Nerve, with Report of Case, Arch. Ophth. 15:696 [April] 1936), X 20, A.I.P. 
neg. no. 100540. 

In the 1 specimen of the fourth type, the cells were more epithelioid 
and robust; strands of cells were separated by thin-walled vascular 
channels, a feature not noted in the other specimens. 

In no instance was there microscopic evidence of a fibrous capsule; 
the tumors were, in general, locally invasive. The neoplasm often 
infiltrated orbital fat, and in 1 case the presence of bone and periosteum 
indicated probable infiltration of the orbital wall, with associated osseous 
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Fig. 13. — Meningioma. (^) Meningothelial type, X 285, A.I.P. neg. no. 
100536; (j 5) alveolar type, X SO, A.I.P. neg. no. 100533; (C) cellular whorls, 
X 285, A.I.P. neg. no. 100537; {D) early psammoma bodies, X 55, A.I.P. neg. 
no. 100538; (£) calcifying psammoma bodies, X 55, A.I.P. neg. no. 100524., 

Histologically, the meningiomas were of four types. The first, or 
meningothelial type, of which there tvere 2 specimens, was characterized 
by syncytial sheets of cells, uniformly distributed (fig. 13 A). Oval to 
round, vesicular nuclei were noted, which contained moderate amounts 
of chromatin and an occasional dark-staining nucleolus. The cells had 
scarcely distinguishable boundaries but appeared to be uniform in size 
and shape. An occasional nucleus was represented only by a shell from 
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if intracranial tumor is later noted it may be successfully removed. 
Primary transcranial approach would, of course, expose an associated 
intracranial tumor. In cases in which more. conservative surgical pro- 
cedures on the orbit are contemplated, roentgenologic, pathologic and 
functional studies become even more important in ruling out tumors 
within the calvaria. 

Glioma . — Five of the orbital tumors were a result of enlargement 
of the optic nerve in which the increase in size was due primarily 
to neoplastic proliferation of the supporting tissue of the nerve, the 
glial network. 

A patient 15 years of age was the only one with glioma of the optic 
nerve occurring beyond the first decade of life. In all cases exophthal- 
mos was the presenting symptom, with a duration of from two to four 
years. Decrease in vision was invariably noted, but in the 2 instances 
in which its duration was indicated it had made its appearance more 
recently than the proptosis. 

Although there is similarity between the symptoms of glioma and 
those of meningioma, the age of the patient will usually serve as a dis- 
tinguishing factor. No rigid criterion can be enunciated, but in general 
it may be accepted that the older the patient the greater the probability 
that the tumor is a meningioma. 

Grossly, the tumors were described as from the size of a cherry to 
that of a walnut. Microscopically, attenuated connective tissue septums 
separated bundles of nerve tissue in which the glial element, particularly 
astrocytes, had proliferated (fig. 15 A). In the nerve adjacent to the 
pronounced tumefaction, similar hyperplastic changes of milder degree 
'were present. Verhoeff described a peculiar arachnoidal proliferation 
which suggests primary meningioma (fig. 15 5). The swelling did not 
extend to the optic papilla in any of the cases in this group. 

In all cases treatment was by enucleation with excision of the tumor. 
Significant follow-up information was available in only 1 case; the 
patient was well five years after operation. Verhoeff indicated that 
incomplete excision of these tumors has resulted in regression of the 
remaining mass, so that complete excision may be less important than 
in the case of the meningioma, the other intraorbital tumor, with 
which intracranial lesions may coexist. In at least 1 case the tumor 
was noted to extend through the optic foramen. 

N euro fibrosarcoma . — Nine tumors were comprised of spindle-shaped 
cells which were producing collagen. In spite of varying degrees of 
anaplasia, moderate palisading and fasciculation (fig. 15 C) were dis- 

14. Verhoeff, F. H. : Primary Intraneural Tumor of the Optic Nerve Arch 
Ophth. 51:239, 1922. • ’ 
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hyperplasia (fig. 14 A). Voluntary muscle was invaded in several 
specimens (fig. 14 5). In 1 instance the tumor extended along the 
central retinal vessels within the optic nerve (fig. !4C). In 1 case 
the tumor invaded the retina at the disk (fig. 14 5). 

In 6 of the 8 cases in which roentgenographic studies were made, 
no abnormalities were observed; in 1 case thickening of the external 
wall was noted, which at operation was characterized as osteomatous. 
In this case a radiopaque, soft tissue mass was reported. In this 
specimen, no psammoma bodies were observed in the sections examined. 
Psammoma bodies were noted in great numbers in 1 case and were 
sparsely distributed in another of the 6 cases in which roentgenologic 
examination was reported as showing nothing abnormal. The presence 
of psammoma bodies in random microscopic sections does not correlate 
with radiopacity, although it is assumed that heavy depositions of 
calcium would be apparent roentgenographically. The roentgenogram 
did not reveal the moderate orbital erosion which was observed at 
operation in 1 case. 

In 11 of the 12 cases of meningioma in which operation was 
described, the procedure was enucleation with excision of the tumor. 
In 1 of these cases, because of the subsequent onset of marked swelling 
of orbital soft tissue, the orbit was exenterated and a large amount of 
tumor tissue was removed. In a second case, a small intracranial mass 
was noted five years after enucleation at a second operation by a neuro- 
surgeon. In only 1 of the 12 cases was the Kronlein operation per- 
formed. The tumor was described as having -been entirely within the 
orbit, but five months after operation there were total blindness and 
intense swelling of the lid. An osteoplastic craniotomy was performed, 
disclosing a meningioma of the anterior and middle fossae. 

In 9 cases there was no evidence of recurrence at intervals ranging 
from six months to twenty-one years after operation. In only 1 of the 
2 cases in which an intracranial lesion was demonstrated were follow-up 
data available. In this instance the patient was well eight years after 
the original operation and- three years after craniotomy. The delayed 
discovery of the intracranial tumor apparently did not vitiate the possi- 
bility of an eventual favorable result. No’ follow-up data were available 
in 7 cases. One of the cases in which the existence of intracranial 
tumor was established by operation was among the 3 in which pre- 
operative irradiation was given. 

In summary, tumors of the meninges observed within the orbit 
occurred in patients representing a broad age distribution, from 8 to 
83 years. The patients usually noted slowly progressive exophthalmos 
with gradual loss of vision. On the basis of the cases studied, it appears 
that enucleation with excision of the tumor may be adequate, and that 
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tinguishable; this cellular disposition suggested that the tumor was 
related to nerve and probably arose in the nerve sheath, or so-called 
perineural connective tissue. 

The age of the patients varied from 4 to 71 years, and there was 
not the preponderance of young patients noted in the group of mesen- 
chymal sarcomas. Follow-up data were available in 6 cases. Two 
patients were alive and well two and four years, respectively, after 
operation. Two other patients were alive ten months and five years 
after operation, but recurrence had been noted clinically at ten months 
and three years, respectively. The 2 recorded deaths occurred one and 
two years after operation, the first with at least. local evidence of recur- 
rence and the second with evidence of metastasis to the lung. It would 
appear that the prognosis of neurogenic sarcoma is not different from 
that of other malignant tumors originating in mesenchymal tissue. 

DEVELOPMENTAL FAULTS 

Eighteen tumors in this series originated in developmental abnor- 
malities; 17 were dermoid cysts and 1 was a teratoma. Both these 
neoplasms are regarded as congenital and as resulting from the inclusion 
of dermoid tissues along the lines of embryonic fissure. In spite of the 
congenital nature of these tumors, symptoms often do not appear for 
several years, and probably result from episodes of increased growth 
and secretory activity of the lining cells. Presenting symptoms in the 
present series were related to a “mass in the orbit” and varied in dura- 
tion from five months to over twenty years. The average age was 
22 years, the extremes being 17 months and 46 years. In only 2 infants 
and 3 adolescents had the masses been noted from birth. 

In all but 1 case, the lesion presented anteriorly and was simply 
excised. In the exceptional case, a woman aged 46 had exophthalmos 
of three years’ duration, associated with decreasing vision. The dermoid 
and an osteoma of the external wall of the orbit were removed by the 
Krdnlein operation. 

The dermoids were 'cystic masses with cavities measuring as much 
as 2 cm. in diameter. They were usually filled with a pultaceous 
material, comprised of fatty, keratic debris containing hair fibers 
(fig. 16 A). The cavities were lined by squamous epithelium with a 
surrounding connective tissue stroma, through which the appendages 
of the skin reached the cyst (fig. 16 B). The thick squamous cell lining 
had often been destroyed, probably by pressure and repeated inflamma- 
tion, and the walls had become hyalinized (fig. 16 C). Cellular reaction 
to the lipids included lipidic histiocytes and epithelioid and giant cells. 
Calcific deposits were present in some areas. The thickness of the 
wall varied from several millimeters to a fraction of a millimeter, the 
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Fig. 15. — (A-B) Glioma of optic nerve. (A) Thickened nerve bundles, X 90, 
A.I.P. neg. no. 101312; (B) associated arachnoidal proliferation, X 17, A.I.P. 
neg. no. 101314; (C) neurogenic fibrosarcoma with fasciculation of cells, X 210, 
A.I.P. neg. no. 104517. 
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nerve and muscle in many sections indicated the difficulty of dissecting 
even the innocuous dermoid from the orbit without at least minor 
destruction. Many locules were observed in a specimen (fig. 16 C) 
taken from a boxer, whose orbit had been exposed to repeated trauma. 
Gifford commented on the extensive ramification of some dermoids, 
making extirpation difficult and accounting for the frequency of recur- 
rence. In at least 5 of the cases in this group there had been a previous 
operation, but in only 1 was it recorded as excision of the mass. In 
1 instance at least the cyst was attached to periosteum (fig. 16 D), and 
the surgeon removed adjacent bone, which grossly appeared to have 
been involved. Stout stated that intraorbital dermoids may erode 
outward and that dermoid cysts of the skull and facial bones may erode 
into the orbit. None in this series was of that nature. In 1 instance 
a portion of lacrimal gland .to which the cyst adhered was removed 
with it (fig. 16 E). The presence of cartilage, in addition to the 
dermoid elements, in 1 specimen led to a pathologic diagnosis of 
teratoma (fig. 16 F), 

SECONDARY TUMORS 

The 38 tumors which were secondary in the extraocular orbit were 
of five histologic types. 

Carcinoma. — Twenty-four tumors were malignant epithelial growths 
arising outside the orbit. The average age of the patients was 58 years. 
Exophthalmos was a presenting complaint in 6 cases and was noted with 
primary tumor of the breast in 3 cases, with squamous cell carcinoma, 
probably arising from the sinuses, in 2 cases, and with conjunctival 
carcinoma in 1 case. In the last case the tumor had arisen in the 
superior fornix, but apparently its extension into the orbit was more 
rapid tlian the growth of the primary tumor. The presence of an 
anteriorly situated mass was the initial complaint in 8 cases, including 
5 cases in which the primary tumor was in the adjacent skin, 1 case in 
which it was in the conjunctiva, 1 case in which it was in the naso- 
lacrimal duct and 1 case in which it was metastatic from the large 
intestine. Loss of vision was noted in 1 case and was related to an 
associated tumor in the maxillary sinus. 

In 17 cases the tumor had invaded the orbit from an adjacent site; 
it resulted from hematogenous dissemination in 4 cases, and the origin 
was not established in 3 cases. Of the locally arising tumors, a 
squamous cell carcinoma had invaded the orbit from the adjacent nasal 
sinuses in 5 cases (from the antrum in 3 and from the ethmoid cells 
in 2 cases) . The origin of an orbital adenocarcinoma was suggested by 

15. Gifford, H.: Recurrent Dermoid Cyst: Successful Treatment with Trichlo- 
roacetic Acid, Arch. Ophtli. 2:305 (Sept.)' 1929. 

. 16. Stout, A. P.: Human Cancer, Philadelphia, Lea & Febiger, 1932. 
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thin wall accounting for difficulty in removing seyeral of the dermoids 
without rupture. 

The surrounding connective tissue was often vascular and contained 
numbers of plasma cells and lymphocytes. The inclusions of orbital 



Fig. 16. — Dermoid cyst. (^1) Hair shafts and keratic debris, X 55, A.I.P. 
neg. no. 100526; (F) hair follicle, sebaceous glands and calcium deposits, X 15, 
A.I.P. neg. no. 100528; (C) multilocular cyst with hyalinized lining, X 10, 
A.I.P. neg. no. 100530; (D) adherent periosteum and bone, X 15, A.I.P. neg. no. 
100532; (£) proximity to lacrimal gland, X 15, A.I.P. neg;. no. 100527; (F) 
teratoid tumor containing epithelial cysts, hair shafts and cartilage, X 40, A.I.P. 
neg. no. 101313. 
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wall. Its probable origin in the gastrointestinal tract was suggested by 
its microscopic appearance before the discovery of the primary tumor. 

All the 15 replies to follow-up inquiries reported the death of the 
patient. The 12 deaths from tumor in from four months to three years 
indicated the intrinsic severity of tumors which extended or metasta- 
sized, and the 3 deaths from other causes were related to the age of 
patients with carcinoma. 

enrohlastoim . — The ages in the 6 cases of intraorbital neuroblas- 
toma ranged from 2 months to 13 years. In one-half the cases exoph- 
thalmos was the presenting symptom and had been noted from • five 
to sixteen months. In the other 3 instances the lesions were anteriorly 
situated and had been present for periods of three to nine weeks. 

The postoperative interval was sufficiently great to warrant follow-up 
investigation in only 3 of the cases. In 1 of these, the patient was 
alive one year after exenteration, but there was evidence of local 
recurrence and of an intracranial lesion. Autopsy in the other 2 cases 
revealed a primary tumor in only 1, and in that case it occurred in 
the adrenal gland. In the other case it was assumed that a retroperi- 
toneal or other paravertebral sympathetic ganglion was the parent focus. 

The differentiation of this tumor histologically (fig. \7 B) from 
other morphologically similar neurogenic tumors, e. g., the retino- 
Ijlastoma, is often difficult, and the ophthalmologist’s statement that 
intraocular tumor is not present is important. The diagnosis can be 
considered conclusive only when the primary tumor is found. 

Malignant Melanoma . — ^The large numbers of epibulbar extensions 
of choi'oidal tumors having been excluded from consideration, 6 cases 
of intraorbital malignant melanoma remain. In 4 of these cases the 
tumor contained no pigment in the sections examined and was cytologi- 
cally of the type which in the choroid would be classified as epithelioid 
(fig. 17 C). In 1 of the cases the initial complaint had been that of 
an enlarged inguinal lymph node, and by the time of enucleation there 
was generalized lymphadenopathy. Pathologic examination of the ipsi- 
lateral eye revealed no intraocular tumor. The eyes in the other 3 
cases were not available for inspection. 

The fifth case was one of a pigmented tumor which would be 
classified as a mixed cell type. Autopsy revealed extensive generalized 
metastases, but both eyes were free of tumor. The grossly suspicious 
lesions of the skin -proved histologically to be benign. No other possible 
primary source was found. Only in the sixth case was the orbital 
mass related to an intraocular melanoma, for which enucleation had 
been performed seven months previously. 
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roentgenologic examination to have been the maxillary sinus. A 
squamous cell carcinoma had invaded the orbit from the surrounding 
skin in 1 case, and a basal cell carcinoma, in 4 cases. The lacrimal sac 
and the nasolacrimal duct contributed an adenocarcinoma and squamous • 
cell carcinoma, respectively (fig. 17 A). Squamous cell carcinoma 
had arisen in the conjunctiva in 2 cases; the site was not stated in. 

2 others, but it is likely that they.' were local. The metastatic orbital 
masses were primary in the female breast in 3 cases and in the colon in , 
1 case. A glandular carcinoma and 2 undifferentiated carcinomas were 



Fig. 17. — Secondary orbital tumors. (A) Squamous cell carcinoma arising in 
nasolacrimal duct, X 160, A.I.P. neg. no. 101315; (F) metastatic neuroblastoma, 
showing perivascular cuffs of cells, X 98, A.I.P. neg. no. 101316; (C) malignant 
melanoma, X 317, A.I.P. neg. no. 101317; (£>) pituitary adenoma, X 1,000, 
A.I.P. neg. no. 102437. 


of undetermined origin. In 1 case widespread metastases were already 
present at the time of operation; in a second, the tumor in the breast 
was discovered only after the orbital mass had been removed by the 
Kronlein operation. ’ Similar information was not available concern- 
ing the other case. , 

The tumor metastatic from the colon was situated anteriorly in 
the orbit and was adherent to the periosteum of the superior orbital 
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ABSTRACT OF DISCUSSION 

Dr. Georgiana Dvorak-Theobald, Oak Park, 111.: As Dr. Forrest 'has 
pointed out, correlation of clinical data with histologic features is of particular 
importance in the case of orbital tumors, since, more than is true of most ophthalmic 
disease, the treatment and prognosis are determined by microscopic changes. 
Moreover, it seems that the textbooks and encyclopedias present the material on 
orbital tumors in a much more hit-or-miss manner than that on other pathologic 
states ; hence, we are particularly indebted to Dr. Forrest for his clearcut classifica- 
tion of these tumors according to their origin in the various types of orbital tissue. 
It is of particular importance that there be a good basic classification now that 
the literature on these tumors is increasing rather rapidly, and there should be 
some consistency of nomenclature. With increased standardization of terminology, 
there will, perhaps, be less variation in reported incidence of the various types 
than is true now. A check of the articles by Benedict and others and a visit to 
Dr. Ingall’s exhibit in the present Session will make clear the rather wide 
differences, in terminology. 

Dr. T. E. Sanders, St. Louis : Of the intraocular tumors, over 90 per cent are 
either the malignant melanoma of the uvea, a tumor of adults, or tlie retinoblastoma 
of infants. The problem of the intraorbital tumor is quite different. The exact 
nature of the tumor is not known until microscopic examination is made. 

Lesions anterior to the orbital fascia are better considered to be in the lid. 
They present as superficial, palpable masses, without exophthalmos, and can be 
easily removed through a simple incision in the lid. The 17 dermoid cysts in this 
series would seem to be in this class. The author states that the majority of the 19 
lipomas were situated anteriorly, presenting as a mass, and that the tumor was 
histologically indistinguishable from normal orbital fat. I believe that many of 
these lipomds were really a herniation of orbital fat through a small defect in the 
orbital septum, and were not neoplastic. 

I agree with Dr. Forrest that the acurate diagnosis and classification of a tumor 
of the hematopoietic system is extremely difficult. Some of the lymphomas, better 
called lymphocytomas, are local tumors. However, the majority are associated 
with such systemic diseases as lymphosarcoma, leukemia and Hodgkin’s disease, 
and thus should be considered a local manifestation of a general condition. The 
meningioma should also be considered a secondary tumor, as the majority of the 17 
meningiomas in this series almost surely invaded the orbit from a lesion primarily 
intracranial. 

I was interested in Dr. Forrest’s group of mixed tumors of the lacrimal gland 
as it was exactly ten years ago, before this section (Mixed Tumors of the Lacrimal 
Glands, Arch. Ophth. 21:239 [Feb.] 1939; Tr. Sect. Ophth., A. M. A., 1938, 
p. 214) that I reported a series of tliese cases. The present results again show 
that these tumors have an extremely high rate of recurrence, tend to be invasive 
and are potentially fatal. Therefore, I believe they cannot be considered benign. 

It is not often ^that the opportunity arises to collect such a large and representa- 
tive series of intraorbital tumors. The present series is particularly important, as 
.adequate clinical data and the results of careful pathologic study are available. The 
data presented by Dr. Forrest are of value in several ways. His tabulation presents 
> the types of tumors arising in the orbital tissues, with their relative frequency in 
this series. He has also correlated the variable clinical symptoms with the histologic 
picture. This knowledge will provide a much better idea of the pathologic 
possibilities in a particular case. The relatively large number of cases in this 
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Retinoblastoma . — One tumor was a retinoblastoma recurrent from 
an intraocular growth for which there had been enucleation eleven 
months prior to onset of swelling of the lid and appearance of the 
orbital mass. Cytologically, tlie tumor was identical with the usual 
intraocular neoplasm. 

Adenoma of the Pituitary Gland . — ^The records indicated that a 
clinical diagnosis of suprasellar meningioma had been made in 1 case; 
the history was of fourteen years’ duration. Microscopic examination* 
of the specimen removed from the orbit revealed sheets of epithelial- 
like cells characteristic of the eosinophilic adenoma of the anterior 
lobe of the pituitary (fig. \7 D). 

SUMMARY 

A series of 222 cases of intraorbital tumor from the Registry of 
Ophthalmic Pathology were studied with particular attention to the 
histologic characteristics, but also with regard to clinical features. 
One hundred and eighty-four of the tumors were primary in the orbit ; 
these included 93 of mesenchymal origin, 48 related to the nervous 
system, 25 mixed tumors of the lacrimal gland and 18 dermoids; 
Forty-four, or 24 per cent, of the primary tumors were malignant. 
Thirty-eight of the tumors examined were secondary in the orbit and 
included 24 carcinomas, 6 neuroblastomas, 6 malignant melanomas, 

1 retinoblastoma and 1 adenoma. 

Certain clinical features appeared to be characteristic of various 
classes of tumors. Lipomas and dermoids were often anteriorly situ- 
ated in the orbit, while sarcomas, meningiomas, neurofibromas and 
gliomas were more frequently posterior and caused exophthalmos. 
Mixed tumors and hemangiomas were about equally divided between 
the two locations, approximately half of each causing exophthalmos. 

Malignant mesodermal tumors, gliomas of the optic nerve, heman- 
giomas and metastatic neuroblastomas occurred predominantly in youth. 
The tumors of the hematopoietic system and secondary carcinomas 
were ordinarily concomitants of more advanced age. The age dis- 
tributions of other types of tumor were less characteristic. 

Among the histologically benign tumors, recurrence was most fre- 
quent in the mixed tumors and the hemangiomas because, of the diffi- 
culty of removal; remnants of the tumor are often left behind and 
form the nucleus for continued growth. 

In general, the data gathered from the 222 cases in this series 
are in agreement with those of other authors and. support accepted 
views regarding treatment and prognosis in most categories. 

635 West One Hundred and Sixty-Fifth Street. 



Abstracts from Current Literature 

Edited by Dr. William Zentmayer 


Comparative Ophthalmology 

Hereditary Aplasia of the Optic Nerve in the Mouse. Hugo J. 
Bein, Ophthalmologica 113: 12 (Jan.) 1947. 

Aplasia of the optic nerve was found in a number of animals in the 
“Basil waltzing mouse stock.” The eyes were normal externally. This 
deformity was found to be hereditary and was frequently combined with 
a misshapen skeleton. It was found possible to continue to breed mice 
with optic aplasia. H. Adler. 

Cornea and Sclera 


Cephalosporium Keratitis. A. J. Bedell, Am. J. Ophth. 30 : 997 
(Aug.) 1947. 

Bedell reports a case of corneal ulcer resulting from injury by a 
cow’s tail. The clinical picture was so suggestive of a mold as the 
cause of the ulcer that potassium iodide was given, and satisfactory 
regression resulted. Subsequent investigation proved that the cause 
was the extremely rare Cephalosporium species. Reese. 


Treatment of Perforated Corneal Ulcer by Autoplastic Scleral 

Tranplantation. S. Larsson, Brit. J. Ophth, 32: 54 (Jan.) 
1948. 

In connection witli an operation for retrobulbar hemangioma, a 7 
year old girl had lagophthalmic corneal ulcer, which developed into 
a descemetocele. Four attempts elsewhere to close the ulcer with a 
conjunctival flap did not lead to the desired result. The wound became 
larger, and there was danger of perforation. A scleral disk was punched 
out of the same eye and transplanted into the wound, after the edges 
of the latter had been excised. The graft was covered with conjunctiva. 
The result was good: The transplant fitted in comfortably, the ulcer 
closed, and vision was comparatively good. Zentmayer 

The Surgical Treatment of Pterygium. A. D’Ombrain, Brit. J. 
' Ophth. 33: 65 (Feb.) 1948. 

D’Ombrain considers that pinguecula. and pterygium are fundamen- 
tally identical, etiologically and structurally, that the primary focus of 
activity is in the connective tissue and that efficient surgical treatment 
of pterygium must include removal of this tissue. After the pterygium 
is freed, its apex is grasped at its tip with fixation forceps and held up 
vertically and taut by an assistant. With fine forceps and sharp-pointed 
scissors, the whole subconjunctival portion of the pterygium, from the 
under surface of the epithelial layer as far medially as the plica semi- 
lunaris, is dissected off. This comes away in one triangular piece, 
and is a remarkably thick and extensive structure underlying the whole 
extent of the pterygium ; indeed, it is the pterygium. A sliver of the 
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series in which final clinical results were known gives a clearer understanding of the 
prognosis of these tumors. 

The orbital tumors remain a real clinical problem. Although the symptoms are 
usually characteristic, the diagnosis of the presence of a tumor in the orbit is at 
times difficult. In my experience, roentgenograms often do not show bony defects 
in the orbit, and, thus invasive tumors are not recognized as such before operation. 

Dr. Alan C. Woods, Baltimore: How does Dr. Forrest classify 'the ordinary 
pseudotumor, by whatever name he chooses to call it? Dr. Walter 'Dandy found 
that about 20 per cent of his large series of tumors were lesions of Christian- 
Schiiller disease. I was rather surprised at the absence of this entity in the present 
series. 

Dr. Arnold W. Forrest, New York: There can be no doubt as to the anatomic 
anterior limit of the orbit, but, as pathologists, we were all, of course, entirely 
dependent on the clinicians’ description of where the tumors lay.- The question 
whether the lipomas were true tumors or herniations had to be considered, but we 
could do no more than accept the clinicians’ word for the fact that the tumors lay 
within the orbit. 

The question of the lymphoma is an extremely interesting one. Dr. Sanders 
comments that it should be considered part of the generalized disease rather than as 
an isolated lesion. Schulz and Heath {Radiology 50:500-505 [April] 1948) 
pointed out that the lymphoma of the obrit is more commonly an isolated lesion and 
does not carry the grave implications of lymphomas elsewhere. I believe that the 
experience of Dr. Hayes Martin, at Memorial Hospital in New York, substantiates 
the statement that lymphomas in the head and neck in general are different from 
lymphomas elsewhere and do not carry the grave prognosis of such lesions. We did 
follow the patients ; and, although 2 showed evidence of leukemia and 2 others signs 
of generalized disease within a year, 4 or 5 of them were well after as long as five 
and ten years. Meningioma, often a primary tumor, might in other cases be 
secondary to meningioma within the skull. 

Dr. Woods’s observation that cases of pseudocellular tumors and of Christian- 
Schiiller disease are absent from this series is a valid remark from the clinical 
point of view, but from the standpoint of the pathologist it seemed wise to exclude 
them as representing inflammation rather than neoplasm. 
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panophthalmitis, with partial or complete loss of vision, have been fre- 
quent. These severe complications of the eyes did not occur in 9 patients 
treated by the authors with sulfonamide compounds and/or penicillin. 
Five patients were treated with sulfonamide drugs and 4 patients with 
penicillin systemically or topically or both. Complete recovery without 
sequelae occurred in all but 1 patient, who had mild conjunctivitis with 
slight symHepharon, but no corneal involvement. Enthusiasm for any 
type of therapy in this syndrome must be tempered by recognition of the 
fact that the severity of the clinical course varies greatly and that recovery 
without ocular complications is not uncommon. In 6 of the 9 cases at 
least one previous attack was experienced without permanent ocular 

damage. ■\Y. Zentmayer. 

General Diseases 


Corneal Lesions in Hodgkin-’s Disease. P. Matteucci, Am. J. 

Ophth. 30: 136 (Feb.) 1947. 

Matteucci reports a case of Hodgkin’s disease in which a bilateral 
herpetic type of keratitis appeared. He notes the rarity of this compli- 
cation, the effect of radium therapy on the ocular condition, confirming 
the sensitivity of specific cells of malignant lymphogranuloma to radium, 
and die probable etiologic association between the supposed virus of 
lymphogranuloma and the corneal lesions. -yy g Reese 


Ocular Manifestations of Mumps. J. Fields, Am. J. Ophth. 30: 591 
(May) 1947. 


Fields reports a case of keratitis due to mumps; he describes 
definite clinical entity and suggests the term “mumps 

T T r 'T-v 


X 

the condition as a 
keratitis 


W. S. Reese. 


Ocular Changes in Acute Disseminated Lupus Erythematosus. 

F. C. CoRbEs and S. D. Aiken, Am. J. Ophth. 30: 1541 (Dec.) 

1947. 

Cordes and Aiken report a case of acute disseminated lupus erythem- 
atosus with autopsy. They conclude from the study of this case and a 
review of the literature that there is no pathognomonic ocular lesion 
or combination of lesions in this disease, but that the so-called toxic 
retinitis is probably the most typical and frequent pathologic change. 

W. S. Reese. 


Ocular Expressions of Diabetes. I Givner, New York Med. 3 : 5 
(March 5) 1947. 

Givner reviews the literature on ocular manifestations of diabetes. A 
survey of 127 patients with juvenile diabetes showed 3 patients, aged 12, 
15 and 15, who had had diabetes eight, eleven and nine years, respec- 
tively. Each showed pinpoint hemorrhages and venous dilatations, with 
no arterial changes. In no case were exudates seen which suggested 
that hemorrhages precede the appearance of the waxy exudate. 

A rare observation was made on a patient with phlebosclerosis asso- 
ciated with diabetes of seventeen years’ duration in that the aqueous 
vein showed phlebosclerosis. inr ^ ^ 

\A/. Zentmayer. 
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free edge of the remaining conjunctiva is excised, leaving a bare strip 
of sclera several millimeters in width. The conjunctiva rapidly grows 
over the scleral strip, but not before the corneal surface has healed. 

W. Zentmayer. 

Experimental Pathology P 

Some Researches on the Respiration of the Cornea in Albino 
Rats. A. Banker, Brit. J. Ophth. 31: 100 (Feb.) 1947. 

Bakker gives the following summary of experiments which had 
as their object the study of the influence of various concentrations of 
carbon dioxide and the absence of oxygen in the surrounding atmosphere 
on the cornea of anesthetized albino rats. With the help of artificial 
breathing, it was possible to close up the animals in a tank filled 
with one kind of gas or another, and in this way to expose the eyes 
of the experimental animals under otherwise normal conditions to the 
gas under investigation. As a result of these experiments, Bakker is 
of the opinion that carbon dioxide is able to penetrate through the 
cornea from the surrounding atmosphere to the anterior chamber. It 
could be determined that the so-called selective penetration of carbon 
dioxide through the cornea is not probable. Absence of oxygen in the 
surrounding atmosphere does not inhibit the normal life of the cornea. 
The corneas remained transparent for many hours in an atmosphere 
of 8 per cent carbon dioxide and 92 per cent nitrogen. Special attention 
was paid to possible pathologic changes in the corneas after the experi- 
ments were concluded. 

The article is illustrated. Zentmayer. 

Experimental Hypertensive Retinopathy. N. Belmonte Gon- 
zalez, Arch. Soc, oftal. hispano-am. 7: 214 (March) 1947. 

The author, having made observations on the fundus oculi in dogs 
subjected to experimental hypertension, came to the following conclu- 
sions : 1. Experimental nephrogenic chronic arterial hypertension in the 
dog in the end produces changes in the fundus similar to those occurring 
in man with hypertensive vascular sclerosis. 2. The retention metabo- 
lites brought about by total renal nisufficiency after bilateral nephrectomy 
do not give rise to any retinal changes, for the same reason that they 
do not produce an increase in arterial tension. 3. Ligation of both 
ureters in the dog creates pathophysiologic conditions in the ocular 
fundus which bring about angiospastic retinitis. 

The article is illustrated. Carrasquillo. 

General 

Stevens-Johnson Syndrome. D. O. Wright, E. M. Gold and G. 
Jennings, Arch. Int. Med. 79: 510 (May) 1947. 

Wright and his associates point out that the syndrome described by 
Stevens and Johnson in 1922 was designated as a “new” eruptive fever 
associated with stomatitis, ophthalmia, cutaneous eruption and consti- 
tutional symptoms. The syndrome deserves emphasis because tragic 
complication involving the eyes, consisting of corneal ulceration or 
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90 C. ; this is then maintained for the remaining ten seconds. The eye 
is not patched after operation. 

After the operation, there is moderate chemosis, which lasts for 
eight to ten days. There is hypesthesia of the cornea, which may be 
accompanied with roughening of the epithelium. This disappears 
rapidly. The- authors have never seen a case of iritis following the 
operation. Occasionally, there may be slight mydriasis. There may 
be a tendency to myopia for a few days. This is ascribed to edema 
of the ciliary body affecting the zonule of Zinn. There is some edema 
of the retina in the extreme periphery. This gradually subsides, and 
one is left with scars, as seen after an operation for disinsertion. They 
are not enough to interfere with the visual field. 

The authors have performed thirty-five operations according to 
the technic described. The results have equaled those of the perforating 
cyclodiathermy, and fewer complications have been encountered. They 
think that cases of chronic glaucoma are the most satisfactory for this 
type of operation. 

The paper concludes with the authors’ theory as to the physiologic 
basis for the operative results. McDonald. 


Appreciation and Mechanism of the Destructive Effects Pro- 
duced BY Ocular Hypertension. Amadeo Natale, Arch, d’opht. 
7: 129, 1947. 

The author reviews the more recent literature, chiefly the English 
and American, which has to do with glaucoma. He calls attention to 
the two types of tension: (1) the dynamic, due to the contents of the 
sclera, and (2) the static, due to the rigidity of the scleracorneal coat. 
He discusses intraocular pressure in relation to the cerebrospinal fluid 
pressure. He refers briefly to the control of the hydrostatic pressure 
within the eye. He also goes into detail in regard to the pupillary 
reactions. The close association between the blood and the aqueous 
humor is taken into consideration. The author points out that he has 
not tried to malce use of all the immense bibliography which he has 
accumulated. An extensive bibliography is appended. 

S. B. Marlow. 


Incomplete Glaucoma. Robert Gerard, Arch, d’opht. 7 : 511, 1947. 

The author presents 5 cases of incomplete glaucoma with studies of 
the visual fields. He discusses the cupping of the disk, the field defects, 
the pupillary changes and the changes in the arterial tension of the 
retina. He concludes that the idea of an incomplete glaucoma is justi- 
fied. Glaucoma without hypertension is one of the most typical forms 
of the disease. The pupillary changes, the field defects and the cupping 
observed without hypertension are characteristic and are to be differ- 
entiated from primary atrophy of the optic nerve. He expresses the 
belief that the cupping in this form of glaucoma is not due to compres- 
sion of the nerve by intracranial vascular sclerosis. 

S. B. Marlow. 


The Effectiveness of a Modified Cyclodialysis. Ladislaus Gat 
Ophthalmologica 114; 106 (Aug.) 1947. 

The author believes that with the Blaskovics-Kettesy modification of 
cyclodialysis glaucoma can, be cured in most cases. The advantages of 
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Xanthelasma, and Autonomic Nervous System: A New Syn- 
drome. A. Banker, Brit. J. Ophth. 31: 686 (Nov.) 1947. 

Bakker gives the following summary: Almost without exception, 
patients with xanthelasmas have various kinds of allergic disease; and, 
if they do not, allergic disorders occur, at any rate, among their relatives. 
As these benign tumors are probably closely related to the cholesterol 
metabolism and the latter stands under the regulating influence of the 
autonomic nervous system, and as, in the last analysis, allergic dis- 
orders have much to do with the sympathetic and the parasympathetic 
nerves, an attempt is made to consider all these apparently heterogeneous 
diseases from one viewpoint, i. e., as a dysfunction of the vegetative 
nervous system. ^ Zentmayer. 

Glaucoma 

Technic of Nonperforating Cyclodiathermy. L. Weekers and 
R. Weekers, Ann. d’ocul. 180:76 (Feb.) 1947. 

In a previous article the authors reviewed the history of this 
operation. They believe that the effect of the diathermy is to produce 
an intense Vasodilatation of the uveal tract. This is brought about by 
action on the ciliary nerves, as well as a “biochemical” lesion in tlie uvea. 

They do not think that it is necessary to perforate the sclera in 
order to obtain the desired effect of lowering the tension. On the 
basis of their experimental work and their results with patients, they 
conclude that the most satisfactory position in which to place the 
electrode is 7 to 8 mm. from the limbus, in the region of the ora serrata. 
One then gets the maximum vasodilatation, and there is less risk of 
injuring the lens. They also feel that when this operation is performed 
the entire ciliary body should be treated. Originally they made eight 
applications of the diathermy; now they use approximately twenty 
applications, with a weaker current. The authors feel that the effect 
of the cyclodiathermy is somewhat analogous to that of multiple cyclo- 
dialyses. 

The electrode should have a diameter of about 0.75 mm. If one 
uses a small electrode, the lesion in the ciliary body is more discrete; 
and since the conjunctiva is not dissected from the globe, there is less 
conjunctival reaction. The authors employ a pyrometric electrode, 
which permits an accurate gage of the temperature. 

The instrument is described fully. There are two fine wires, one 
of which carries the current and acts as the first element of the thermo- 
couple. The second wire is the other element of the thermocouple. 
Each instrument is calibrated before use. 

For operation the eye is prepared in the usual manner. Local 
anesthesia consists of topical application of cocaine and epinephrine, 
as well as retrobulbar injection. Just prior to operation retrobulbar 
injection of 1 cc. of 40 per cent ethyl alcohol is given. This is to 
augment the effect of the anesthetic and to prevent the rise in tension 
that may occur immediately after the operation. The electrode is 
applied through the conjunctiva about 8 mm. from the limbus, in the 
region of the ora serrata. This is so that the nerves to the ciliary 
body will be affected. The number of applications varies from twelve 
to twenty. The electrode is held in place for fifteen seconds. ^The 
current is raised so that within five seconds the temperature registers 
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the literature in human cases, occurred often in the animals. It is 
uncertain whether the reaction is specific for aluminium. 

Among other oddities were noted bullous keratitis, 2 cases; staph- 
yloma (false buphthalnios), 1 case; zonular keratitis, 2 cases; inter- 
stitial keratitis, 1 case; deep keratitis, 1 case; pigmented cornea, 2 
cases ; pigmented limbus, 1 case, and folds in Descemet’s membrane, 
2 cases. 

Histologic investigations were hampered by technical difficulties. 
The changes observed were such as would have been expected from 
the clinical findings. They included hyalinization and vascularization 
of the cornea, iritis, atrophy of the iris and abnormal pigmentation of 
the iris. Pathologic changes in the retina nad choroid were noted in 
many instances. Abortive attempts were made to trace the distribution 
of the aluminium through the tissues by staining reagents. On the 
•clinical and experimental evidence, it is concluded that the eye is by 
no means inert to aluminium. 

In an appendix, protocols of the experimental study are summarized, 
and the report on the histologic specimens is fully illustrated. The 
article contains nineteen illustrations, including several colored plates. 

W. Zentmayer. 

Indirect Gunshot Injury of the Eye Simulating Elliotts Tre- 
phining Operation. A. Lottn, Vestnik oftal. 26: 70, 1947. 

A private aged 20 gave a history of having been injured in the left 
eye three years previously. A smooth linear scar, 3 cm. long, was visible 
at the left upper lid, at the inner orbital wall near the brow. It was not 
adherent to the orbital bone. The left eye presented a classic, oval tre- 
phine opening, at the limbus at 12 o’clock, with a filtering scar and a 
complete small coloboma of the iris. The fundus was normal, and vision 
was corrected to 0.9. At the hospital where he was treated after the 
injury no operative intervention was recorded. Evidently, the bullet 
caused the perforation of the sclera and injury of the iris, simulating a 
perfect Elliot trephination with iridectomy. q Sitchevska 

Methods of Examination 

Appearance of the Normal Fundus as Studied by Stereo-Oph- 
thalmoscopy. Archimede Busacca, Arch, d’opht. 7:361, 1947. 

By means of the Goldmann slip lamp and with a contact glass modi- 
fied by the author, stereoscopic examination of the fundus of the eye 
is possible; for this reason, the author uses the term stereo-ophthal- 
moscopy. He describes four different planes of the retina which can 
be identified by this method of examination. The first is the plane corre- 
sponding to the internal limiting membrane of the retina. The plane 
between the retina and the choroid has three aspects : the retinal pigmen- 
tary, the anterior choroidal ^d the specular plane. These three planes are 
difficult to separate. The third plane is the plane of the large choroidal 
vessels, and the fourth is that of the sclera. These planes, of course, are 
identified with the use of a narrow slit. The author believes that by' this 
method a much more careful study of the fovea centralis and the macular 
region is possible. The method allows better correlation of the facts 
known concerning the vessels, their confirmation and structure, and the 
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the method are the ease of procedure, its adaptability to all forms 
of glaucoma, the possibility of repetition on the same eye and absence 
of bad effects when the operation is a failure. The disadvantages are 
that the intraocular tension is lowered only on the third to fourth day 
after operation and that there is always the possibility of some bleeding. 
The author has also noted a postoperative myopia which he believes 
stops spontaneously after several montlis. The clinic in which the author 
works has used this method succesfully in 74.5 per cent of cases of 

F. H. Adlek. 


Injuries 

The Effect of Aluminium and Its Alloys on the Eye. L. H. 
Savin, Brit. J. Ophth.31:449 (Aug.) 1947. 

This voluminous report was presented to the Vision Committee of 
the Medical Research Council. The subject is considered under the 
following headings : introduction ; clinical report of cases of intraocular 
fragments of the aluminium ; alloys ; experimental observations on 
rabbits; illustrative experiments, and histologic changes. The author 
summarizes as follows: 

The literature of intraocular aluminium is reviewed. A case is 
reported in which a piece of "aluminium zinc” (or possibly zinc base 
aluminium) was observ’^ed over a period of three years as it lay on 
the retina of an only eye. The metal was at first bright and silvery. 
Later it became coated with a white cover, probably of aluminium 
hydroxide. The fragment shifted twice, each time leaving a retinal 
"imprint,” before eventually disintegrating into white powder. In 
a second case the behavior was similar. 

Twenty-five implantations of fragments of aluminium or aluminium 
alloy were made into the anterior chambers of rabbits by a standardized 
technic, and 9 implantations were made into the vitreous chamber. 
There was no clinical difference in the behavior of pure aluminium 
and that of the various alloys. Doses varying from 0.3 to 20 mg. were 
used ; the ocular reaction tended to be severer with the higher doses. 

The fragments were observed to become coated with white powder, 
with yellowish exudate, with fibrin or, in late cases, with jelly, A 
late change often seen was powdering and fragmentation of the metallic 
fragment. -In 6 cases the fragment was completely absorbed. Common 
local changes were necrotic "imprints” left by the metal; of these, 
6 imprints were on the cornea, 12 on the iris (9 gray, 2 white, 1 necrotic), 
2 in the lens and 4 in tlie fundus. 

Of the general ocular effects on the eye were lenticular opacities, 
including striae, dots, vacuoles and irregular opacities, in 28 eyes; 
these opacities were occasionally accompanied with polychromatic luster. 
The opacities were anterior capsular in 5 eyes, anterior cortical in 6 
eyes, posterior cortical in 4 eyes, capsular imprints in 2 eyes and 
complete cataracts in 3 eyes. 

Quiet inflammatory changes in the uveal tract were frequent. These 
included posterior synechias, 10 cases ; iris bombe, 2 cases, and atrophy 
of the iris, 14 cases. Other changes included pathologic pigmentation 
of the fundus, in 23 cases ; localized choroiditis, in 6 cases, and retinitis 
proliferans, in 3 cases. Pathologic vascularization, not reported in 
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exti'emely frequent. Optic neuritis leading to atropliy of the optic nerve 
may be present. These ocular symptoms, though benign, are important 
as expressions of a highly localized and dangerous form of poliomyelitis. 

Arnold Knapp. 


Pathogenesis and Pathophysiology of Coal Miner’s Nystagmus. 
M. Pechdo and L.-L. Gayral, Arch, d’opht. 7 : 521, 1947. 

The authors review the work which has been done on this condition 
and discuss the various hypotheses which have been proposed to explain 
it. They express the belief that pendular nystagmus in coal miners is 
due to an intoxication of the nerve centers by methane (firedamp) and 
that the site of the lesion is in the neighborhood of the nuclei and 
pathways of the mesencephalon concerned with nystagmus. More par- 
ticularly, they believe that this nystagmus may well correspond to the 
system which controls reflex fixation and fusion. Nystagmus is a sympto- 
matic expression of lesions of these pathways or centers. Finally, they 
assert that there is no reason to preserve the mechanical theory of fatigue 
or of amblyopia arising from insufficient light. They have no explanation 
as to why nystagmus develops in some miners and not in others. They 
refer to the compensation aspect of the problem as it exists in Belgium 
and France, as compared with other countries. g g Marlow. 


Operations 

The Use of the Masseter, Temporalis and Frontalis Muscles 
IN the Correction of Facial Paralysis. W. Milton Adams, 
Plastic & Reconstruct. Surg. 1:216, 1946. 

Of the methods used to correct the defects of facial paralysis, the 
best is nerve grafting. Unfortunately, this can be done in only a 
limited number of cases. The next best method is muscle substitution. 
This permits some motion without the associated distortion that nerve 
substitution produces. Fascial strips give a better primary result, 
but no motion is obtained and sagging is apt to recur. 

For the closure of the eyelids, a strip of the temporalis muscle is 
transplanted into the margin of the upper and lower lids. While not 
perfect, this procedure is worth while. Motion to a paralyzed brow 
is obtained by transplanting a band from the active fellow frontalis 

L. P. Guy. . 

Recent Advances in Ophthalmic Surgery. Alston Callahan, 
South. Surgeon 13 : 92 (Feb.) 1947. . 

The author discusses corneal transplantation, unilateral aphakia and 
scleral resection. Some of the newer technics and instruments used in 
corneal transplantation are shown by illustration. The technic of using 
a contact lens on the aphakic eye to overcome diplopia is described. A 
drawing of the operative technic of a scleral resection is shown, with a 
short review of the recent papers on this subject. ^ p 

Nylon Thread in Ocular Surgery. P. Halbron and H. Aitoff 
Bull. Soc. d’opht. de Paris, November-December 1946, p. 30. 

Halbron and Aitoff have found that nylon sutures are most resistant 
to traction, easily manipulated, have a smooth surface, cause no swelling 
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Softening of the Retina in Sectors and Detachment. Pierre 
Doucet, Arch, d’opht. 7: 167, 1947. 

Two cases are reported in which only the area supplied by an artery 
was affected. A triangular lesion resulted, at the apex of which there 
were arteritis and disturbance of the return circulation, and,_ farther 
out, thinning of the retina with lenticular plaques, appearing like peas 
on a veil. The base of the triangle was represented by fine, floating 
threads, the last vestiges of the membrane. At the equator occurred a 
retinal tissue, which differed in the 2 cases. In 1 case there was atrophy 
with pigmentation ; in the other the retina appeared healthy The author 
calls attention to the triangular shape of the lesion as a possible explana- 
tion for the production of detachment and tears as the result of disease 
of an artery. S, Marlow. 


Apparent Blindness of the Newborn — Gray Pseudoatrophy of 
THE Optic Nerve., Beauvieux, Arch, d’opht. 7:241, 1947. 

The author first describes the case of an infant 4 months of age 
at the time of first examination, twenty-three years before, when he 
had given a poor prognosis because of the presence of dilated pupils 
and a grayish, atrophic appearance of both optic nerves. Nine months 
later the pupils reacted definitely to light, but the ophthalmoscopic 
appearance was unchanged. Still later, some vision was reported, as 
manifested by the child’s attempt to grasp objects; and later still, visual 
acuity was reported to accord with the refractive error and nystagmus. 
Since the observation of this, case, the author has seen 8 similar ones. 
He gives a brief review of the literature. He expresses the opinion 
that the condition should be known to all ophthalmologists in order that 
they may avoid the diagnostic error which he himself had made. Cases 
of this condition may be divided into two groups: (1) cases in which a 
satisfactory and rapid recovery of vision takes place, and a change in 
the ophthalmoscopic picture occurs, and (2) cases in which visual devel- 
opment is less satisfactory and a number of sequelae occur, such as 
chorioretinal pigmentation, posterior polar cataract, strabismus, nystag- 
mus and high myopia. He discusses the atrophy from the point of view 
of syphilis, tuberculosis and alcoholism and of the action of a neuro- 
tropic virus. He points out that there are plausible arguments in favor 
of a delayed myelination of the optic pathways. He presents this evi- 
dence and discusses the role that is played by rnyelin in the transmission 
of the light stimulus. Two color plates illustrate the cases. 

S. B. Marlow. 


Surgical Cure of Detachment of the Retina with Perforation 
OF THE Macula: Report of a Case. Doucet, Arch, d’ooht 
7:284,1947. ^ ' 


In a case of high myopia, the author was able to reach the region of 
the tear by dividing the external rectus muscle. A successful result was 
obtained, with some improvement in vision. The author points out that 
there are Uvo technical difficulties in the operation and expresses the 
belief that some procedure should be developed which will not completelv 
destroy the macula and result in severe loss of vision. ^ 


S. B. Marlow. 
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MUSCLE SCHEMAS 

To the Editor.— Dv. Adler’s review of Dr. Epstein’s book on 
“Strabismus” (Arch. Ophth. 39:840 [June] 1948), touches on a 
point that merits some discussion. Dr. Adler points out some errors, 
e. g., illustration 5 and statements on page 9 bearing on ocular torsion. 
Both these errors can be traced to the illustrations and legends no. 581 
and 582 in Duke-Elder’s “Text-Book of Ophthalmology” (London, 
Henry Kirnpton, 1932, vol. 1, p. 595). Dr. Epstein sirnply took the 
illustrations and legends uncritically and used them in his book. 

This uncritical repetition of wrong and misleading diagrams in 
book after book is unfortunate. A diagram on muscle action in Hansell 
and Reber’s “Ocular Muscles,” second edition (Philadelphia, P. Blakis- 
ton’s Son & Co., 1912, p. 28) leads the authors to say that “in rnove- 
ment of the eyes up and to the right, the two muscles principally 
concerned are the right inferior oblique and the left superior rectus : down 
and to the left, the right inferior rectus and the left superior oblique, 
and so on . . .” 

This misleading diagram and the incorrect statement, which must 
also have appeared in the earlier first edition, have been copied since 
in numerous textbooks. This diagram, with the confusing notation, 
is also found in Peter’s “Extra-Ocular Muscles,” third edition (Phila- 
delphia, Lea & Febiger, 1941, p. 62, fig. 33), and even in so carefully 
written a book as Spaeth’s “Principles and Practice of Ophthalmic 
Surgery,” fourth edition (Philadelphia, Lea & Febiger, 1948, p. 210, 
fig. 155). It is also repeated, together with the incorrect statements, 
in Duke-Elder’s “Text-Book of Ophthalmology,” volume 1, pages 611 
and 612. When Duke-Elder does not use this confusing muscle schema, 
he gives the action of the aforementioned muscles correctly, viz., in 
his “Practice of Refraction,” third edition (Philadelphia, P. Blakiston’s 
Son & Co., 1938, p. 198). 

Some books do not use any muscle schema, possibly because of 
this tendency to confusion. However, this is not an unmixed blessing, 
as it makes the subject much more difficult for the student, and sometimes 
even catches the author off guard. Thus, in Berens and Zucker- 
nian’s “Diagnostic Examination of the Eye,” (Philadelphia, J. B. Lip- 
pincott Company, 1946, p. 191), is the statement that “there is extorsion 
in looking upward and inward, or in looking downward and outward; 
and there is intorsion in looking upward and outward or downward 
and inward.” 

It was in an effort to eliminate the recurrent source of confusion 
from the aforementioned diagram that I searched for a simpler and 
safer muscle schema, one that would be all embracing and yet be easily 
remembered. This resulted in the development of the benzene ring 
muscle schema; with its fifteen diagnostic features. 

Joseph I. Pascal, M.D., New York. 

37 West Ninety-Seventh Street (25). 
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and perimetry is given. This four 3 ’^ear program leads to Uie degree 
of Bachelor of Science and the diploma in orthoptics. Miss Ann 
Stromberg is technical director of the practical aspects of the work at 
the hospital. 

SOCIETY NEWS 

The Ophthalmological Society of Australia (British Medical 
Association). — ^The eighth annual general and scientific meeting of 
the Ophthalmological Society of Australia (British Medical Associa- 
tion) was held at the University of Western Australia, Perth, com- 
mencing on Aug. 16, 1948 and continuing for the week. The scientific 
meeting was held in conjunction with the Section on Ophthalmology of 
the Australasian Medical Congress, Sixth Session, and the president 
of the section. Dr. J. Bruce Hamilton, occupied the chair. The princi- 
pal guest was Prof. Frank B. Walsh, of the Wilmer Ophthalmological 
Institute, Johns Hopkins University School of Medicine. 

The president of the Ophthalmological Society of Australia (British 
Medical Association), Claude Morlet, M.B., was precluded by illness 
from presiding at the annual general meeting of the society, and the 
chair was occupied in this case by the immediate past president. Mem- 
bers present included 5 from New South Wales, 5 from Victoria, 1 
from Tasmania, 5 from South Australia and 8 from Western Australia, 
Dr. Arthur H. Joyce was elected president of the society for the 
ensuing year, and Dr. E, J. McGuinness, vice president. 

It is proposed to hold the ninth annual general meeting at Mel- 
bourne in the first week of October 1949, and the tenth annual general 
meeting at Brisbane in June 1950, in conjunction with the Australasian 
Medical Congress, Seventh Session. 


Southern Section, Association for Research in Ophthalmology 
Organized. — On October 26, during the meeting of the Southern Med- 
ical Association in Miami, Fla., the Southern Section of the Association 
for Research in Ophthalmology was organized. Dr. Conrad Berens 
gave a brief resume of the development and achievements of the 
national association. Dr. George Haik presented further work on 
beta irradiation for glaucoma. Dr. Alston Callahan was asked to serve 
as chairman of the Southern Section for the coming year; The fol- 
lowing ophthalmologists attended : Drs. Conrad Berens, Shaler Rich- 
ardson, George Haik, William Sayad, Don Boles, W. R. Johnson, 
William Hester, Karl Benlavith, Samuel McPherson, Carl Dunaway, 
Stacy Howell, Curtis Benton Jr., Hugh Parsons, E. R. Veirs, Frank 
Costenbader, Mason Baird, Philip Lewis and Alston Callahan, , 


Eastern Section of Association for Research in Ophthalmology. 

The first mating of the Eastern Section of the Association for 
Research m C^hthalmology was held Saturday afternoon, November 
13, at Lenox Hill Hospital, New York. The 184 members and guests 
registered heard the following scientific program: “Ocular Changes 
Associated with Scrub Typhus,’’ Dr. Harold G. Scheie and Dr. Wilfred 
Philadelphia; Some Biologic Problems in Vision ” Dr Sam 
uel Dehviler, New York; “Recent Concepts in Aqueous H^or 
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Book Reviews 


Principles and Practice of Oplithalmic Surgery. By Edmund B. 
Spaeth, M.D. Fourth edition. Price, $ 15 .- Pp. 1,049, with ^9 
illustrations, containing 1,251 figures and 8 colored plates. Phila- 
delphia: Lea & Febiger, 1948. 

This standard textbook has been thoroughly revised to include all 
the recent advances in its field. The numerous additions to the text 
are largely in the form of liberal quotations from various sources. While 
the value of the volume as a reference work is greatly enhanced by 
them, the reviewer found it difficult at times to determine the author’s 
own personal views. The chapter on pathology of the orbit has been 
greatly enlarged to include a full discussion on the medical, as well 
as the surgical, treatment of thyrotoxic and thyrotrophic exophthalmos. 
In decompression of the orbit in extreme cases of malignant exophthal- 
mos, the author favors removal of its lateral wall rather than its roof. 
A rather full description of some of the more recent technics for inte- 
grated implants is given in the chapter on enucleation. The physiolog}^ 
of strabismus and its nonsurgical treatment are ably presented, and much 
new material has been added in the discussion on the surgical aspects 
of this subject. The author’s great interest in plastic surgery is evi- 
denced by the completeness with whiclr this part of ophthalmic surgery 
is covered. The same is true of blepharoptosis, to which 65 pages are 
devoted. These chapters more truly represent the author’s own personal 
views than do most of the others and constitute the most important 
part of the book. The subject of retinal separation is well discussed 
and in sufficient detail. The chapters on keratoplasty, radium therapy 
and goniotomy are only amplifications of opinions expressed by the 
contributing authors. 

_ The great popularity of this book is amply deserved, and in each 
edition every effort has been made to eliminate the faults of its prede- 
cessor. This current volume represents the fourth rewriting, and it is 
well done. A few misspellings and typographic errors still exist to 
detract from an otherwise excellent work. 

The book gives the ophthalmologist the current views on all surgical 
subjects in a clear and concise manner. The author is to be congratu- 
lated for again having brought forth a textbook, of which he can be 
pstly proud. It has had, and will continue to have, a prominent nlace 
m every opthalmologist’s library. 

John H. Dunnington. 


Doctmenta OpMhalmologica. Volume II. Edited by F. P. Fischer 
Utrecht, Netherlands; A. J. Schaeffer, Los Angeles, and Arnold 
Sorsby, London. Amsterdam, Netherlands: Dr. W. Junk, 1948. 

This second edition, of the ‘"Documenta Ophthalmoloffica” is a we1 
come addition to literature on recent advances in ophtlSolo^ pt 

Wa^d^^ ^ memory of Selig Hecht b/ce^rge 
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Dynamics,” Dr. V. Everett Kinsey, Boston ; “A Critical Discussion of 
Experimental Exophthalmos,” Dr. George F. Smelser, New York. 

The attendance at the meeting was a tribute to the quality of the 
program, as well as to the efforts of the sectional secretary, Dr. A. E. 
Braley, and his ' organizational committee. 

Georgia Society of Ophthalmology and Otolaryngology. — The . 
annual meeting of the Georgia Society of Ophthalmology and Otolaryn- 
gology will be held at the General Oglethorpe Hotel in Savannah on 
March 4 to 5, 1949. 

The distinguished lecturers and their tentative subjects are: “Man- 
agement of Glaucoma,” Dr. Paul A. Chandler, Boston; “Management 
of Cataract,” Dr. Jack S. Guyton, Baltimore; “Allergy of the Upper 
Respiratory Tract,” Dr. Oscar C. E. Hansen-Pruss, Durham, N. C. ; 
“Management of Otologic Problems in Children and an Otologic Sur- 
vey,” Dr. Marvin F. Jones, NeiY York; “External Diseases of the Eye 
and Dacryocystitis,” Dr. Ralph O. Rychener, Memphis, Tenn. ; “Prob- 
lems in Laryngolog)^,” Dr. Fletcher D. Woodward, Charlottesville, Va. 

Association for Research in Ophthalmology. — ^The annual meeting 
of the Association for Research in Ophthalmology will be held at the 
Warwick Hotel in Philadelphia, June 6 and 7, 1949. 

Authors desiring to present papers at this meeting should submit 
the titles of their papers to James H. Allen, M.D., University Hospitals, 
Iowa City. 

Ophthalmological Society of Egypt. — ^The annual meeting of the 
Ophthalmological Society of Egypt will take place at the Memorial 
Ophthalmic Laboratory, Giza, Egypt, on Friday and Saturday, March 
4 and 5, 1949, at 9 a. m. Medical practitioners, oculists or others are 
cordially invited. 

PERSONAL NEWS 

Dr. J. C. McCulloch Awarded Reeve Prize. — The University of 
Toronto Faculty of Medicine has announced that Dr. J. C. McCulloch 
has been awarded the Reeve Prize; this award is made for the best 
scientific research accomplished in any department in the faculty of 
medicine by one who has held an appointment on the staff for not 
more than five years. 

Dr. McCulloch was awarded this prize for his investigations, in 
conjunction with Dr. R. J. P. McCulloch, entitled “A Hereditary and 
Clinical Study of Choroideremia” ; this has added greatly to the knowl- 
edge of this previously obscure hereditary ocular condition. The 
disease was foilnd in over 80 descendants of a family of 500 members 
who were studied. 

Dr. J. C. McCulloch is ophthalmologist in chief at Toronto Western 
Hospital and was recently appointed associate in the department of 
ophthalmology, in the University of Toronto. 
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Mathematical Analysis of Binocular Vision. By Rudolf K. Luneburg. 

Price, $2.50. Pp. 104. Published for the Dartmouth Eye Institute. 

Princeton, N. J. ; Princeton University Press, 1947 . 

This work is, in the opinion of the reviewer, the most substantial 
advance in the mathematical theory of binocular vision which has been 
made in many 3 ^ears. ^Vhether or not the concepts advanced will permit 
future improvement in the design of binocular micioscopes, lange find- 
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Set of pairs of vertical wires in Hillebrand’s alley experiment. 


ers, field glasses, slit lamps and other binocular instruments is, as^ Dr. 
Luneburg realizes, dependent on further experimental observations. 
These observations would be directed to the determination of what 
percentage of persons possess a visual spa^e differing significantly from 
euclidean space. 

It is the reviewer’s thought that if the hypothesis is confirmed by 
further observation more immediate and feasible applications would 
be to orthoptic training, three dimensional motion pictures and tele- 
vision, particularly the last. 

The basic thesis of the book is that visually perceived space is not 
Euclidean but is more readily described by the hyperbolic geometry of 
Lobachevski, although the applicability of Euclidean or Riemannian 
elliptic geometry in the instance of individual observers cannot be 
excluded. 


In Euclidean space parallel lines are everywhere equidistant. Lune- 
burg refers to Blumenfelds repetition, of Hillebrand’s’ alley experiments 
as proof ^that visual space is not Euclidean. In alley experiments, the 
observer s head is fixed in a vertical position, and he is presented with 
two vertical wires A and A', one placed to the right and the other to 
the left of the midlme between the two eyes, as shown in the figure 
.Addfiional pairs of vertical wires movable in a horizontal plane are 
provid^, and the observer adjusts them so that the “walls” BCD 
^ D j C , D , A j E', F' appear either everywhere equidistant 
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The table of contents is as follows : “In Memoriam : Selig Hecht,” 
G. Wald, New York; “Physiologic Optical Studies,” A. von Tschermak- 
Seysenegg, Prague; “Physiologic Optics of the Visualization of Roent- 
genograms,” W. Bronkhorst, Bilthoven, and J. ten Doesschate and F. P. 
Fischer, Utrecht; “Measurements of Fusion Frequency in the Clinic,” 
R. Weekers and F. Roussel,- Liege; “Mechanical Properties of the 
Tissues of the Eye,” J. ten Doesschate and F. P. Fischer, Utrecht; 
“Apparatus and Method for Clinical Recording of the Electroretino- 
gram,” Gosta Karpe, Stockholm; “Early Diagnosis of Siderosis Retinae 
by Use of Electroretinography,” Gosta Karpe, Stockholm ; “Introduction 
to Experimental Trachomatology,” L. Poleff, Rabat. 

The general makeup of this volume is similar to that of volume I, 
but, in the opinion of the reviewer, the subject matter is not so well 
chosen. It is hoped that the next volume will contain reviews on 
branches of Ophthalmology in which there has been considerable advance 
in the last few years, yielding information of practical value. 

Francis Heed Adler. 

Optometry: Professional, Economical and Legal Aspects. By 
H. W. Hofstetter. Price, §6.50. Pp. 412, with 35 illustrations. St. 
Louis: C. V, Mosby Company, 1938. 

“This book is intended as a reference and text for use in under- 
graduate courses in optometry to familiarize the student with various 
non-clinical aspects of the practice of optometry.” The author states 
that he is “indebted to the American Optical Company for a grant 
which has enabled [him] to devote such time as was free from teaching 
duties toward completion of this edition.” The book is of little use to 
medical men except to reveal the aims and methods of optometry. The 
author states the use of the title “doctor” by the optometrist rests on 
the feeling “that he earns the right to use it by inspiring confidence in 
the citizens of a community that he is qualified to do the things that 
an optometrist is expected to do. So long as the optometrist uses the 
title .to keep himself classified as a member of the healing art in the 
same manner as a dentist uses his title, he has a reasonable claim to 
the use of the title.” 

The author endeavors to strengthen the optometrist’s claim to* spe- 
cial ability in refraction and defines the “ophthalmologist as a physician 
certified by the American Board of Ophthalmology. The oculist is a phy- 
sician without special certification who limits his practice to care of the 
eyes. The Eye, Ear, Nose and Throat Specialist is a physician without 
special certification who limits his practice to care of the eyes, ears, nose 
and throat.” 

These excerpts will suggest that organized optometry has neither 
changed its methods nor elevated its sights to the standard of a profession 
which it claims to be. It is hoped that its leaders will reshape its practice 
to permit a confident discharge of obligations to its patrons and justify 
a participation in the various public health and general welfare activities. 

Ralph I. Lloyd. 
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PERSISTENCE AND HYPERPLASIA OF PRIMARY VITREOUS; 
RETROLENTAL FlBROPLASIA~TWO ENTITIES 


ALGERNON B. REESE, M.D. 
NEW YORK 


/CONSIDERABLE attention has been given to blindness of infants,^ 
especially premature infants, due to a condition or conditions 
called by such various terms as retrolental fibroplasia, persistence and 
hyperplasia of the primary vitreous, remains of the tunica vasculosa 
lentis and congenital encephalo-ophthalmic dysplasia. All agree that 
there has been a large increase in the incidence of this type of blindness. 

At the Institute of Ophthalmology, we have seen 202 cases and 
128 of these have occurred in the past three years. At the Massa- 
chusetts Eye and Ear Infirmary ^ 165 blind preschool children are 
recorded as residing in Massachusetts, and in 108 of these the blind- 
ness is due to retrolental fibroplasia. 

As the high incidence of the disease has occurred only in the past 
ten or more years, and as the disease prior to this period was extremely 
rare, ophthalmologists over the country have not all incorporated the 
diagnosis in their repertoire. It is difficult, therefore, to arrive at a true 
estimate of the incidence of the lesion, because all statistics must be 
based on reports on the eye from ophthalmologists. The United States 
Public Health Service ^ has no statistics on the subject. This is also 


^ This work was supported by a donation from Mr. Charles B. Wrightsman. 

From the Institute of Ophthalmology of the Presbyterian Hospital in the City 
of New York. 

Read before the Section on Ophthalmology at the Ninety-Seventh Annual 
Session of the American Medical Association, Chicago, June 23, 1948. 

1. (a) Terry, T, L.: Extreme Prematurity and Fibroblastic Overgrowth of 
Persistent Vascular Sheath Behind Each Crystalline Lens : I. Preliminary Report, 
Am. J. Ophth. 25:203-204 (Feb.) 1942; (&) Fibroblastic Overgrowth of Persistent 
Tunica Vasculosa Lentis in Premature Infants: II. Report of Cases, Arch. Ophth. 
29:36-53 (Jan.) 1943; (c) Fibroblastic Overgrowth of Persistent Tunica Vasculosa 
Lentis in Infants Bom Prematurely: III. Studies in Development and Regression 
of Hyaloid Artery and Tunica Vasculosa Lentis, Am. J. Ophth. 25:1409-1423. 
(Dec.) 1942; (d) Fibroblastic Overgrowth of Persistent Tunica Vasculosa Lentis 
in Premature Infants: IV. Etiologic Factors, Arch. Ophth. 29:54-65 (Jan) 1943 
(e) Reese, A. B.. and Payne, F.: Persistence and Hyperplasia of the Primary 
Vitreous Am J. Ophth. 29:1-19 (Jan.) 1946. (/) Krause, A. C: CongenitS 
Encephalo-Ophthalmic Dysplasia, Arch. Ophth. 36:387-444 (Oct.) 1946. 

2. Personal communication to the author. 

3. Personal communication to the author. 
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or ever 3 r^vhere parallel. The outcome of the experiment is that the walls 
are set neither equidistant nor parallel under either set of instructions 
to the observer but, rather, have the general shape shown in the figure. 
Furthermore, the instructions that the walls be made equidistant results 
(in general) in their placement outside the walls resulting from the 
instruction to make the walls parallel. As Luneburg says, this is “strong 
evidence” that visual space is hyperbolic, and not Euclidean. 

Experiments at the Dartmouth Eye Institute with rooms, with 
variously curved walls and with variously curved windows, all of which, 
viewed binocularly, give the impression of the same rectangular room, 
can be adequately explained by tire hypothesis that the “actual values” 
of elevation and horizontal deviation of the eyes “and especially the 
value of the convergence 7 are insignificant for the visual sensation.” 
As Luneburg correctly points out, “however, this theory leads us into 
difficulties when we tty to understand the psychological fact of judging 
size independent of localization.” An object first viewed at a distance 
of 1 meter and then at a distance of 10 meters appears to be of sub- 
stantially the same size, although the area of its retinal image has varied 
by a factor of 100 to 1. This phenomenon, known as “size constancy,” 
indicates that the human visual system can allow for, and hence must 
“perceive,” distance. The existence of size constancy leads Luneburg 
to “the introduction of the convergence 7 as a significant element 
of binocular vision.” On first consideration, it may seem improbable 
that the “actual value” of convergence should be able to play a part 
in binocular vision, while the “actual value” of elevation or horizontal 
deviation of the eyes does not. It has been indicated (Irvine, S. R., and 
Ludvigh, E.- J. : Is Ocular Proprioceptive Sense Concerned in Vision? 
Arch. Ophth. 15: 1037-1049 [June] 1936), however, timt the ocular 
muscles lack proprioceptive sense and that human vision relies on “inner- 
vation sense.” It is thus possible that the degree of convergence or the 
distance of an object may be “perceived,” although the amount of con- 
traction or relaxation of the internal and external rectus muscles is not. 

Luneburg proceeds to the analytic derivation of the expressions 
for the walls of distorted rooms equivalent to rectangular rooms. He 
then asks which of the geometries of constant curvature, elliptic, Eucli- 
dean or h 3 q)erbolic, is best able to account for the phenomenon of size 
constancy. Luneburg finds that over the critical region of distances 
from 1 to 25 meters only the hyperbolic geometry can account for 
the relative constancy of the ratio between apparent and physical size. 
Luneburg then derives theoretic frontal plane horopters, assuming that 
hyperbolic geometry is the proper geometry for binocular visual sensa- 
tions. These horopters resemble the Hering-Hillebrand deviations from 
the Vieth-Miiller circles over the region zt 25 degrees from the midline 
between the eyes. However, at more eccentric positions the horopters 
deviate from the classic horopters. Further experimentation is, as 
Luneburg points out, necessary. 


Elek Ludvigh. 
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more, there are indications that the incidence has increased not only in 
the past decade or more, but even more during the past few years. 

From a study of our cases, in all of which examination was made 
with the child under general anesthesia, I believe that at least two different 



Fig. 1. — Section of an eye of a full term infant with persistence and hyperplasia 
of the primary vitreous. Back of the lens (c) can be seen the fibrous tissue (b), 
extending from which is seen the hyaloid artery (c). This artery is also seen at 
c' and at c" it is attached to the nasal side of the disk. The long ciliary processes 
are seen at d and d'. The posterior capsule of the lens shows a dehiscence at e. 
The retina contains all of its elements, and the detachment is an artefact. 

conditions are now being confused. The one will be called “persistence 
and hyperplasia of the primary vitreous” and the other “retrolental 
fibroplasia.” 
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true of many state and local organizations concerned with health 
statistics. 

Figures on the incidence of the disease are available in five states. 
The reports from four of these states are as of April 1947. 

The Division for the Blind, Department of Public Welfare, Chicago,^ 
reported a total of 109 blind preschool children known in the state, and 
remarked, “A more adequate coverage of the state would, we feel, 
reveal considerably more cases.” Of this total of 109 children, oph- 
thalmologic reports were available for only 48. For 20 of these 48 
children, retrolental fibroplasia was given as the cause of blindness. 

The New Jersey State Commission for the Blind ^ reported 96 cases 
of blindness in preschool children, all of which were covered by ophthal- 
mologic reports, and in 28 of that number retrolental fibroplasia was 
given as the cause of blindness. Since this report, the New Jersey 
State Commission has listed a total of 135 cases under their supervision. 
This rise, within the last nine months, may be real or apparent or both. 

The New York State Commission for the Blind ^ reported 115 cases, 
of which 93 were covered by ophthalmologic reports ; 20 of them were 
cases of retrolental fibroplasia. 

The Wisconsin School for the Visually Handicapped ^ reported that 
58 visually handicapped preschool children were known to the field ser- 
vice of the Department of Public Instruction, and added, “Information 
included on causes of blindness is not too reliable, as less than 40 per 
cent of the cases are based on direct medical reports.” Eight of the 58 
children had retrolental fibroplasia. 

The Division of the Blind, Department of Education of the Common- 
wealth of Massachusetts ® reported as of Jan. 1, 1948 that 148 cases of 
blindness in preschool children were recorded and that in 82 of these 
a diagnosis of retrolental fibroplasia had been made. 

The figures quoted from the Institute of Ophthalmology and from 
the Massachusetts Eye and Ear Infirmary give too high an incidence 
of retrolental fibroplasia because both these institutions have manifested 
particular interest in the disease. The figures available from the four 
states give too low an incidence of retrolental fibroplasia because many 
•ophthalmologists are not diagnosing this condition, which has only 
Tecently assumed importance, and the statistics depend on their certifi- 
cates. Ophthalmologic reports covering a larger number of preschool 
-children and better case-finding methods of the organizations interested 
in the blind would lead to the discovery of many more blind preschool 
children. I feel that a fair estimate is that one third of all cases of blind- 
ness in preschool children now are due to retrolental fibroplasia. Further- 

4. Lowenfeld, B.: The Blind Preschool Child, New York, American Foun- 
■dation for the Blind, Inc., 1947, vol. 3, pp. 13-15. 

5. Personal communication to the author. 



REESE— HYPERPLASIA OF PRIMARY VITREOUS 


531 


macular region (fig. 2) show it to be well formed. In this fibrous tissue 
back of the lens most of the derivatives of mesodermal tissue can in 
some instances be identified. In addition to connective tissue, smooth 
muscle, cartilage, fat and blood vessels are sometimes present. 

In some cases there is a dehiscence in the posterior capsule of the 
lens over the site of the fibrous tissue. This may cause a swelling of the 
lens and, therefore, an advancement of the iris-lens diaphragm so that 
these structures touch the posterior surface of the cornea (fig. 5), caus- 
ing a dense corneal opacity, which begins in the central portion and 
extends to the periphery. 

Embryology . — The primary vitreous, which is vascularized meso- 
derm, is shown in figure 3 ^ at the fourth month of fetal life. Figure 



^ Fig. 3. — A, section of normal eye of a 4 month fetus showing the loose vascu- 

^ larized fibrous tissue (a) composing the primary vitreous. The hyaloid artery is 

seen at b. 

This figure is taken from Bach, L., and Seefelder, R. : Atlas zur Entwick- 
lungsgeschicht des menschlichen Auges, Leipzig, W. Engelmann, 1911-1912. 

B, normal eye of 6 month fetus with a scleral window cut out in order that 
fibrous tissue (a) composing the primary vitreous may show. 
The hyaloid artery is seen at b. This specimen was loaned to me by Dr. Henry 
C. Haden. 

ZB shows the eye of a 6 month fetus with a scleral window cut out so that 
the primary vitreous is visible. The similarity can be noted between this 
specimen and that in figure 4, which is the eye of a 6 week old infant 
with a scleral window cut out so that the persistent hyperplastic primary 
vitreous can be seen. 

Chmcal Features.— QYmizdXly, hyperplastic vitreous is seen as dense 
^ opaque tissue back of the lens (fig. 5). The tissue has a yellowish to 

pinkish hue and contains blood vessels, which usually radiate from the 
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Fig. 5. — Clinical appearance of persistent hyperplastic primary vitreous. A, 
anterior view; B, peripheral view, showing long ciliary processes. 

Fig. 11. — Clinical appearance of retrolental fibroplasia in eye of infant born 
after _ six and one-half months’ gestation. A, anterior view ; B, peripheral view, 
showing the finger-like projections (dentate processes). 

Fig. 12. — Clinical appearance of retrolental fibroplasia in the eye of an infant 
born after seven months’ gestation. The fibrous tissue along with a retinal fold 
\ extends from the periphery above toward the equator of the lens, but for the most 

part it extends posteriorly through the vitreous to the disk, which is drawn inward, 
giving it a coloboma-like appearance. ’ 
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center. The opacity decreases in density around the periphery, where 
as a result the fundus or the fundus reflex may be seen.. The long 
ciliary processes are usually also visible. Hemorrhage may be seen in 
the fibrous tissue. 

There are lesser degrees of this lesion (figs. 6 and 7), down to its 
least manifestation, which is the so-called Mittendorf dot. 

The condition usually occurs in full term infants who develop 
normally, and it generall}^ affects only one eye. The affected eye may 



Fig. 4. — Eye of a full term infant with a scleral window cut out to show the 
persistent hyperplastic primary vitreous. The following features are noted. -.the 
fibrous tissue back of the lens, at a ; the hyaloid artery, at b and b', and the long 
ciliary processes, at c. At d the iris-lens diaphragm has advanced forward, touch- 
ing the posterior surface of the cornea and thereby producing a corneal opacity. 
Sections of the eye showed that this forward extension was due to an opening in 
the posterior capsule of the lens, which caused a swelling of the lens. 

be of the same size as the normal fellow eye, but often it is slightly 
smaller. 

The presence of this lesion is usually detected immediately after 
birth, so that these patients are seen when they are only a few days to a 
few weeks old. 





Fig 13.--ChnicaI appearance of retrolental fibroplasia in the eye of an infant 
born after six months’ gestation. 

A shows tongue of fibrous tissue along with a retinal fold extending from the 

POBterioHy in the 

tl, of fundus of the fellow eye, showing the pale, milky appearance 

f-tn P^g^entary change and the fibrous tissue on the nS 

side of the disk. ^ No tissue was seen around the periphery of the lens. 

Fig. 14. — Clinical appearance of retrolental fihronln<!ia in „ V ... 
born after seven months" gestation. .Far in the peSSe y aronnh fLt/" 'fT 
Vitreous on the temporal side, can be seen the gravish wwVp ^ 

s a small, flat detachment the retina. 

fellow eye. similar Jesion was present in the 
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There can be no doubt that the lesion is congenital. The fibrous 
tissue back of the lens has the pyramidal shape of the primary vitreous 
and is observed at birth or shortly thereafter. As this tissue has no 
connection with the ciliary body it could not be situated where it is 
as the result of an acquired lesion. If it were an acquired lesion, 
there would of necessity be some connection between the tissue and 
the surrounding ciliary body or the peripheral portion of the retina. 
Furthermore, the fact that the hyaloid artery is almost constantly pres- 
ent points to the congenital nature of the lesion. 

Moreover, the tissue back of the lens is thickest in the central por- 
tion and thinnest at the periphery ; were it acquired from the surround- 



Fig. 6. — Clinical appearance of a persistent hyperplastic primary vitreous of a 
lesser degree than that shown in figure 5. 

ing vascular structures of the ciliary body, choroid or retina, the 
peripheral portion would be the thicker. The fibrous tissue some- 
times contains cartilage and all other mesodermal elements, and it is 
obvious that these are not present as a result of changes in acquired 
organized fibrous tissue. 

Eyes with hyperplastic vitreous are sometimes enucleated with the 
clinical diagnosis of retinoblastoma, not only because of a similar clin- 
ical appearance but also because the lesion appears unilaterally at birth 
in full term infants. It is important to make the correct differential 
diagnosis and thus avoid unnecessary enucleation, for an eye with 
hyperplastic vitreous has the potentiality of vision. Even the fovea 
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Fig. 8. — Section showing retrolental fibroplasia in an eye of an infant born 
after six months’ gestation (see text for history). Along the surface of the 
retina, particularly near the ora serrata, is vascularized fibrous tissue (a), in 
which is some hemorrhage {b). The contraction of the organized fibrous tissue 
has caused a detachment of the retina and traction on the optic nerve head. Some 
strands of fibrous tissue extend from the hemangiomatous tissue to the posterior 
surface of the lens. A hemangioma which was responsible for exophthalmos during 
life is seen in the orbit at c. The fellow' eye showed a similar lesion of hemangio- 
matous tissue along the surface of the retina, particularly in the periphery. 
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.appears intact. Theoretically, one should be able to remove the opaque 
tissue back of the lens and obtain a functioning eye. The treatment 
will be discussed later. 

RETROLENTAL FIBROPLASIA 

Pathologic Features . — ^There is a scarcity of good pathologic mate- 
rial for study of this condition, as the clinical appearance does not 



Fig. 7.— Clinical appearance of persistent hyperplastic primary vitreous of a 
lesser degree than that shown in figure 6. 

A, appearance of lesion when patient was 9 days old ; B, appearance of the same 
lesion when the patient was years old. 

closely simulate retinoblastoma, and the other associated factors, such 
as prematurity and microphthalmos, help in making the correct diag- 
nosis. The eye, therefore, is seldom enucleated unless there is an 
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The resultant contraction leads to detachment of the retina, which seems 
invariably to be present. The fibrous tissue extends over the pos- 
terior surface of the lens, but for the most part it courses posteriorly 
into the vitreous in the direction of the disk. In the more advanced 
stages, the retina is completely detached, and there are old and recent 
hemorrhages in all stages of organization. Particular attention is 
called to the case illustrated in figure 8. This case furnishes the earliest 
microscopic changes in retrolental fibroplasia and seems to give a good 
indication of the nature of the early changes in this disease.® 

The history is as follows : Of twins born three months prematurely, one lived 
and no abnormalities were noted except for typical retrolental fibroplasia in both 
eyes. The other twin, who weighed 1 pound 10 ounces (737 Gm.) at birth, showed, 
when several weeks old, an exophthalmos of the right eye. Examination of the 
fundi was not done with the patient under general anesthesia. After many attacks 
of cyanosis with cessation of respiration, the infant died, and an autopsy was 
performed. 

The autopsy observations were as follows: hemangiomas of the pharynx, right 
carotid body and right orbit, both retinas and the adjacent vitreous and the 
choroid plexus of the fourth ventricle ; extramedullary blood formation in the spleen, 
liver, adrenal glands, kidneys and lymph nodes; splenomegaly; lobular pneumonia 
of the lower lobe of the right lung; accessory adrenal gland attached to the 
fallopian tube, and patent foramen ovale. 

Microscopic examination of the eyes showed the following changes: 

Right Eye (fig. 8) : The retina was detached over one-half the globe, and over 
the retinal surface, particularly the portion detached, there were many blood 
vessels with a moderate amount of supporting tissue. There was some vitreous 
hemorrhage, which apparently came from the angiomatous tissue along the sur- 
face of the retina. The hemorrhage had become partially organized, and the 
contraction of this tissue had led to detachment of the retina. At no point could 
excessive blood channels be seen in the fiber layer of the retina. Behind the globe 
there was a large nonencapsulated hemangioma containing large blood-filled sinuses 
surrounded by hyperplastic endothelial cells. 

Left Eye: The retina was in position, but along its entire surface were small 
blood vessels, occurring either as a thin layer or as localized clumps, with rela- 
tively little supporting tissue. In places these blood vessels over the retina lay 
along the surface of the internal limiting membrane, while elsewhere they appeared 
in the nerve fiber layer. 

(This case was cited in a previous article [Reese and Payne i®]). 

Embryology . — On the basis of the available pathologic material and 
the clinical characteristics, it is probable that the basic lesion in this 
condition is the persistence of some of the vascular primary vitreous in 
the region of the base of the vitreous. In the microscopic sections 
showing the earlier phases of the disease, this vascularized mesoderm 
can clearly be seen, and even resembles angiomatous tissue in some 

6. This eye was obtained for microscopic examination because the patient who 
was one of twins, died at the age of 3 months. The Uvin of the patient lived and 
has typical retrolental fibroplasia in each eye. 
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This manifestation of retrolental fibroplasia is certainly the same 
condition as that spoken of in the literature as congenital retinal fold, 
■congenital falciform retinal fold or ablatio falciformis congenita. 
•Guerry stated that in cases of congenital retinal folds some authors 
have reported that the hyaloid artery, either the principal trunk or one 
of the vasae hyaloideae propriae, was attached to the fold or embedded 
firmly in its substance. 

In the lesser manifestations of this lesion (fig. 14) it may be diffi- 
cult to see the tissue around the base of the vitreous and the equator 
of the lens. In such cases it is absolutely necessary that one examine 
the patient while under general anesthesia, using a speculum to retract 
the lids and forceps to rotate the eye so that the most extreme portion 
of the periphery can be inspected. It is necessary sometimes to aug- 
ment these measures by grasping the conjunctiva about 7 mm. from 
the limbus and pushing the sclera inward at the same time that the 
^lobe is rotated outward. In this manner a peripheral view can be 
•obtained even as far as, or beyond, the ora serrata. The lesion is more 
frequently located temporally, and this is the area more accessible to 
indentation by the sclera. 

A shallow anterior chamber is invariably present. This may become 
increasingly shallow, so that ultimately not only glaucoma ensues but 
the iris and lens are in apposition to the posterior corneal surface, par- 
ticularly in the central area, and thus edema and an opacity of the 
•cornea develop. 

Glaucoma was present in about one third of the cases of retrolental 
fibroplasia. It is difficult, however, to establish definitely the presence 
•of glaucoma, particularly if the tonometric reading is the sole criterion. 
I feel that the readings of the tonometer are not absolutely reliable in 
all cases, owing to the fact that the foot plate of tonometers is designed 
for corneas of adult size and the corneas of eyes with this condition 
show variations in size and curvature. The Souter tonometer should 
be the most reliable one to use. Digital palpation should also be 
reckoned in the final estimate. It is surprising, however, how well 
these eyes tolerate an increase in the intraocular pressure without 
showing ectasia of the globe. Some eyes seem to withstand an increase 
in intraocular pressure for an indeterminate time without developing 
buphthalmos. The cause of the glaucoma seems to be connected with 
the extremely shallow anterior chamber but malformation of the filtra- 
tion angle is probably also a factor. 

Eyes with fibroplasia are usually somewhat microphthalmic, but 
irequently they have a corneal diameter of 10 mm. or more and appear 

7. Guerry, DuP., Ill: Congenital Retinal Folds, Am. J, Oohth 27*11'?? 
1135 (Oct.) 1944. ^ ^<*11.1^- 



538 


ARCHIVES OF OPHTHALMOLOGY 


instances. This tissue does not seem to be in the retina but is def- 
initely internal to the retina. It is from this vascular tissue that the 
hemorrhages and subsequent organization and contraction stem. 

It must be assumed that an important embryologic feature of this 
condition is the adherence of this persistent vitreous to the adjacent 
inner layer of the optic cup. Over this layer the secondary vitreous 
fails to form, and therefore the retina is detached. The subsequent 
hemorrhage, organization and contraction lead to further retinal 
detachment. 

Clinical Features . — All the clinical observations on which this paper 
is based were made on patients after the parents had suspected that 
something^ 3 vas wrong with the infants’ eyes. They were made, there- 
fore, on patients from 2 months of age on, and none from birth. 

The lesion presents itself in various degrees of development, and 
this gives a wide range to its clinical manifestations. The condition 
usually manifests itself (fig. 11) as gray, opaque to translucent, tissue 
in the anterior portion of the vitreous and back of the lens. The lesion 
is somewhat vascularized and frequently shows hemorrhage or its 
sequelae, such as hemosiderosis, giving a greenish tint. The tissue 
is thickest and most opaque around the periphery in the region of 
the equator of the lens, especially on the temporal side and above. 

Far in the periphery of the opaque tissue, serrations are frequently 
seen (fig. \ \ B). These seem to be due in some instances to dentate 
processes of the opaque tissue, but in other instances the appearance 
is given by the ciliary processes, which are visible. In the first instance 
the serrations are the actual finger-like projections of the opaque tissue, 
whereas in the second instance serrations appear only as such between 
the valleys of the ciliary processes. It is my feeling that in cases of 
hyperplastic vitreous the actual ciliary processes are usually seen, 
whereas in the cases of fibroplasia it is the dentate processes that are 
usually seen. 

The lesion may manifest itself primarily as a peninsula of opaque 
tissue in the periphery, especially temporally and above (figs. 12 
and 13). This tissue radiates out over the posterior surface of the 
lens in part, but mostly it extends backward into the vitreous toward 
the optic disk. In the tissue there may be blood vessels, and in rare 
instances the number and character suggest an angiomatous element. 
Hemorrhage may be noted in the tissue. There is retinal detachment, 
the degree of which varies, but usually it manifests itself as a retinal 
fold confined chiefly to the quadrant in which the opaque tissue is seen. 
This retinal fold extends from the tissue toward the disk. Sometimes 
the opaque tissue obscures the underlying detachment. The disk is 
drawn out toward the detachment, giving it a colobomatous appearance 
with abnormally arranged blood vessels. 
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of hyperplasia. Ultimately, these factors lead to a completely detached 
retina, which is pulled by contracting fibrous tissue across the anterior 
portion of the vitreous. Clinically, therefore, the fibrous tissue is 
viewed just back of the lens and the detached retina lies back of this 
and sometimes can be seen through the interstices of the fibrous tissue. 
If the eye, with the patient under general anesthesia, is moved back- 
ward and forward with forceps, different levels of opacity in and back 
of the lens can often be appreciated by parallax. An opacity in the 
lens will move with the eye; opaque tissue just back of the lens will 
move against the eye; still another opaque tissue farther back of the 
lens will move more rapidly against the eye than the more anterior 
tissue. 

I do not believe one can say that the matrix of this lesion is not 
present at birth without examining the patient while under general 
anesthesia, and with dilated pupils, using a speculum to retract the 
lids and forceps to rotate the eye so that the extreme periphery of the 
fundus may be inspected. Under the best of conditions there is still 
4 mm. of fundus in the adult eye which is not accessible to view with 
the direct ophthalmoscope. In a newborn baby, even under the ideal 
conditions stated, I doubt whether it is possible to obtain a view beyond 
the equator of the globe, certainly* not this far, without general anes- 
thesia. Inductions of general anesthesia in a newborn premature infant 
is not feasible, but we hope to develop a method of heavy sedation 
which will permit an adequate examination. It seems to me that those 
who believe that the lesion is acquired must give sufficient proof that 
at least the matrix of the lesion is not present far in the periphery 
of the fundus, a condition which is indicated by all available pathologic 
material, as well as by the clinical manifestations. 

There is still other evidence that retrolental fibroplasia is essentially 
a congenital lesion than that afforded by the pathologic material and 
the clinical behavior. The affected eyes are usually somewhat microph- 
thalmic, and they frequently show a pupillary membrane arising from 
the collarette of the iris. Sometimes congenital anomalies are present 
elsewhere and there is an increased incidence of hemangioma of the 
skin, which is certainly a congenital lesion. 

Sometimes the lesion regresses sufficiently to permit a view of 
the fundus in a case in which previously not even a fundus reflex 
had been visible. In the few instances in which this has occurred the 
retina was detached but did not show any angiomatous changes. The 
explanation for this regression is not clear. It may be predicated on 
absorption of the hemorrhagic element. 

A feature of retrolental fibroplasia which should be mentioned is 
the high incidence of hemangioma of the skin in the affected patients 
A hemangioma of some degree-.,was noted in approximately 25 per 
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to be of about normal size for the age of the child. After glaucoma 
has persisted for some time, buphthalmos develops. 

Atrophy of the iris, posterior synechias and the sequelae of exudate 
in the pupil and over the iris may be present. In some of the cases 
a pupillary membrane of a congenital nature, arising from the collarette 
of the iris, is present. 

Fibroplasia usuall}’- affects both eyes and is of about the same degree 
and type in the two eyes. Occasionally the lesion is of a rather pro- 
nounced degree in one e3'e with the fellow eye showing a lesser degree, 
or even no opaque tissue, but an abnormal-appearing fundus (fig. 13). 
In all cases whenever the fundus is visible, it shows definite changes. 
These changes, which are of a pale, rather milky color, consist of 
slight, diffuse pepper pigmentation, which occasionally is marked 
and more or less localized; attenuated blood vessels, especially the 
arterioles, which are seen as mere threads ; white sheathing of some 
vessels, especially the veins, and mild colobomatous changes of the 
disk, where the blood vessels show abnormal arrangement. 

The lesion is characteristically seen in premature infants but may 
occur in full term infants. Thirteen of our cases were of full term 
infants. The incidence is higher in premature infants with the lower 
birth weights, especially 2,000 Gm. or less. Mental retardation and 
lack of normal physical development may occur. Nystagmus and 
microcephaly are sometimes present. The condition occurs in one or 
more of twins or triplets in from 10 to 15 per cent of cases. 

There is no doubt that the lesion progresses after birtli, Terry 
mentioned cases in which he observed the eyes shortly after birth, at 
which time he could not see anything abnormal in the media or the 
fundus, but later typical retrolental tissue appeared. This observation 
has been confirmed and amplified by Owens and Owens ® and, later, by 
Unsworth.® I have seen numbers of cases in which the fibroplasia was 
so slight that the fundus could be well seen, only to have the view of 
the interior of the eye completely obscured later by the increase in 
extent and density of the retrolental tissue. 

Retrolental fibroplasia is usually not noted until about the third to 
the fifth month after birth. I believe, however, that in all instances at 
least the matrix of the lesion is present at birth. This is seen around 
the equator of the lens and at the base of the vitreous. The basic con- 
genital lesion is the remains of some angiomatous mesoderm from 
the primary vitreous, and from this tissue hemorrhage occurs, result- 
ing in organization and retinal detachment, with perhaps an element 

8. Owens, W. C., and Owens, E. U.: Retrolental Fibroplasia in Premature 
Infants, Tr. Am. Acad. Ophth. (1947) 53:18 (Sept.-Oct.) 1948. 

9. Unsworth: Personal communication to the author. 
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and Australia, tell me that they do not encounter the condition except 
in a rare, sporadic case. Furthermore, in the fundi of the patients 
there are clinical manifestations over the areas accessible to examina- 
tion which indicate that choroiditis of a mild nature has existed. This 
manifests itself as a diffuse, mild pigmentary disturbance. Some of 
the eyes having retrolental fibroplasia show evidence also of iridocy- 
clitis. This manifests itself as posterior synechias, atrophy of the iris 
and the sequela of exudate around the pupillary margin of the iris. 
Moreover, in the mothers of these patients there is the high incidence 
of vaginal bleeding during pregnane}^ and in some, the evidence of 
systemic infection of some . kind during pregnancy. The latter may 
consist in a history of fever or of intercurrent infection, such as brucel- 
losis, rubella or ulcerative colitis. 

Instances of mild clinical, or even subclinical, infections of the 
mother affecting the offspring are known to exist. Toxoplasmosis is a 
subclinical infection of the mother which produces in the offspring 
chorioretinitis, as well as congenital anomalies. Roentgenograms of 
the skull in 12 of our cases of retrolental fibroplasia revealed in 1 case 
a punctate calcification in the brain identical with that seen in toxo- 
plasmosis. Measles, and perhaps other virus diseases, in the mother 
can produce abnormalities in the offspring. The mother of 1 of our 
patients had rubella about the second month of pregnancy. There must 
still be other clinical and subclinical infections of the mother which 
act in similar fashion. It seems reasonable, therefore, to postulate that 
in retrolental fibroplasia a maternal infection of some nature is responsi- 
ble for the variations in the incidence in different localities, for the 
vaginal bleeding, and thus the premature birth, and for the signs of 
inflammation such as chorioretinitis . and iridocyclitis, in the eyes of 
the offspring. As pediatricians now save premature infants which 
would previously have been lost the sequela of this maternal infection 
in the infant now manifests itself as an increased incidence of a lesion 
which formerly appeared only sporadically. The increased incidence 
might also be attributed, in part at least, to an increase in the preva- 
lence of some maternal infection. 


Warkany and Schraffenberger produced retrolental fibrous tissue 
and other congenital anomalies in the offspring of rats by feeding the 
mothers a diet lacking vitamin A. 


The fact that premature infants have anemia, sometimes rather 
severe, for about the first three months may be significant. 

Two features of the condition suggest that prematurity per se is 
important. These are the relatively high incidence of retrolental fibro- 
plasia in twins and triplets and the not infrequent association of the 


• Schraffenberger, E.:, Congenital Malformations Induced 

m Rats by Maternal Vitamin A Deficiency, Arch. Ophth. 35:150-169 (Feb.) 1946 
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described in the past as metastatic retinitis, intrauterine endophthalmi- 
tis and iridocylitis, congenital falciform retinal fold, opaque membrane 
behind the lens (Collins and Mayou, 1925), shrunken fibrous tissue cata- 
ract (Collins and Mayou, 1925), congenital connective tissue formation 
in the vitreous chamber (Collins and Mayou, 1925) and fibrous tissue 
cataract (Mann, 1937). 

Both hyperplasia of the vitreous and fibroplasia have in common 
the persistence of the primary vitreous as the basic congenital lesion. 
An important difference, however, exists between the two. In the case 
of persistence and hyperplasia of the vitreous the primary vitreous 
remains in toto and the secondary vitreous forms, so that the primai'y 
vitreous occupies its normal position in a funnel-shaped fashion back 
of the lens. In other -words, there has been merely a persistence of 
the primary vitreous with hyperplasia. In the case of retrolental fibro- 
plasia only a portion of the primary vitreous remains in the region of 
its base. The important feature seems to be that this persistent pri- 
mary vitreous is adherent to a portion of the inner layer of the optic 
cup. As the secondary vitreous forms, it tends to compress and iso- 
, late the primary vitreous. This occurs everywhere but in the region 
where the adhesions have taken place, and here the retina becomes 
detached. In addition, there may be hemorrhage from the persistent 
vascular primary vitreous, leading to organization, contraction and 
further retinal detachment. 

Ida Mann^° in discussing the nature of so-called congenital falci- 
form retinal folds, postulated such an adhesion between the primary 
vitreous and the inner layer of the optic cup and stated that it must 
occur at about the 13 mm. stage, which would be about the fifth to the 
sixth week of embryonic life. 

It is conceivable that such an adhesion could be produced by an 
intrauterine inflammation of the embryonic eye, and in this regard it 
is known that just at this embryonic period maternal infection can give 
rise to changes in the eyes of the offspring. 

TREATMENT 

Eyes with hyperplastic vitreous certainly have the potentiality of 
vision. The retina in these eyes is in situ and seems to contain all 
of its cellular .elements ; the fovea is well formed. Could the pupil be 

14. Collins, E. T., and Mayou, M. S. : Opaque Membrane Behind the Lens, in 
Pathology and Bacteriology of the Eye, ed. 2, Philadelphia, P. Blakiston's Son & 
Co., 1925, p. 45; Shrunken Fibrous Tissue Cataract, ibid., p. 47; Posterior 
Lenticonus, ibid., p. 47 ; Congenital Connective Tissue Formation in the Vitreous 
ibid., p. 64. Mann, I. C. ; Fibrous Tissue Cataract, in Developmental Abnormalities 
of the Eye, London. Cambridge University Press, 1937, p. 351. 

15. Mann, L: Congenital Retinal Fold, Brit. J. Ophth’. 19:641-658 (Dec.) 1935. 
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condition with toxemia of pregnancy. Both these factors predispose to 
premature birth. 

COMMENT 

As hyperplasia of the vitreous and retrolental fibroplasia are similar 
clinically, and as the clinical differential diagnosis of the two is seldom 
confirmed by microscopic examination, it is impossible to state the 
correct incidence. In our series I estimate that approximately over 
90 per cent of the cases were of fibroplasia. I doubt whether the inci- 
dence of hyperplasia of the vitreous has changed over the course of 
years, but I am sure there has been a tremendous increase in the 
incidence of retrolental fibroplasia in the past decade or more. This, 
may be due entirely or in part to the fact that pediatricians are saving 
premature infants who formerly- would have been lost. Another factor 
may be an increased incidence of severe maternal infection, which is 
also responsible for the precipitous birth. 

I believe that both these conditions have been confused in the 
past, that neither is a new manifestation and that both have always 
appeared sporadically and have been reported in the literature under 
various names. Hj^perplasia of the vitreous has been given various 
names, such as persistent thickened hyaloid artery with secondary 
changes (Nettleship, 1873), persistence and thickening of the posterior 
fibrovascular sheath of the lens (Collins, 1892; Pollock, 1923), atypical 
development of the anterior part of the vitreous with or without a per- 
sistent hyaloid artery (Collins, 1892), congenital membrane behind the 
lens (Parsons, 1902), persistence of remains of the tunica vasculosa lentis 
(Bruckner, 1907), persistent posterior fibrovascular sheath of the 
lens (Lane, 1919), persistence of the embryonic fibrovascular sheath of 
the crystalline lens (Lent and Lyon, 1922), remains of the tunica vascu- 
losa lentis (Gifford and Latta, 1923; Lloyd, 1931) and pseudophakia 
fibrosa of Czermak (Fuchs, 1923). I think that fibroplasia has been 

13. Nettleship, E. : Vascular Cord Traversing Vitreous and Coexisting with 
Great Plastic Inflammation of Hyaloid, Roy. London Ophth. Hosp. Rep. 7:632- 
637, 1873. Collins, E. T.: Pseudo-Glioma, Ophth. Hosp. Rep., London 13:361- 
394, 1890-1892. Pollock, W. B. I.: Case of Pseudoglioma Due to Persistence 
and Thickening of the Posterior Fibrovascular Sheath of the Lens, Tr. Ophth. 
Soc. U. Kingdom 43:263-272, 1923. Parsons, J. H.: Microscopical Section of 
Pseudoglioma Due to Congenital Membrane Behind the Lens, ibid. 22:253-254, 
1902. Bruckner, A.: Ueber Persistenz von Resten der Tunica vasculosa lentis. 
Arch. f. Augenh. 56:5-149, 1907. Lane, F.: Persistent Posterior Fibrovascular 
Sheath of the Lens, Arch. Ophth. 48:572-580 (Nov.) 1919. Lent, E. J., and Lyon, 
M. B. : Persistence of Embryonic Fibrovascular Sheath of the Crystalline Lens, 
Am. J. Ophth. 5:706-711 (Sept.) 1922. Gifford, S. R., and Latta, J. S.: Pseudo- 
glioma and Remains of the Tunica Vasculosa Lentis, ibid. 6:565-571 (July 23) 
1923. Fuchs, E. : Pseudophakia Fibrosa of Czermak, in Text-Book of Ophthal- 
mology, ed. 7, Philadelphia, J. B. Lippincott Company, 1923, p. 650. 
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freed of the opaque tissue, there seems to be ,no reason that the eye 
would not have vision. In the cases of fibroplasia at least some 
degree of detachment of the retina is usually present. It is not certain, 
however, that the retina is always detached and, if detached in only 
one quadrant, whether or not it remains stationary or progresses, A 
patient, now 8 years old, with retrolental fibroplasia had the right eye 
enucleated because it was painful because of secondary glaucoma. The 
microscopic examination showed retrolental fibroplasia. In the left 
eye he has retrolental fibroplasia of the type shown in figure 12 and 
figure 13 A. There is a detachment of the retina in the quadrant of 
the eye occupied by the retrolental tissue. The retina elsewhere is 
still in situ, after eight years. Except for special schooling, the patient 
leads a normal life. This 1 case, therefore, indicates that a partial 
retinal detachment of this nature may remain stationary. In many of 
the cases it is impossible to say whether or not a detachment of the 
retina is present and, if so, to what degree. It is probable that in 
some cases of fibroplasia it is possible to salvage some degree of vision, 
but certainly in the majority of instances the vision is irretrievably 
lost because of complete retinal detachment. 

In an effort to clear the pupillary area of the opaque tissue in 
certain indicated cases, I have done in the way of experimental surgery 
the operation shown in figure 15. This operation has been carried 
out only on selected eyes, i. e., eyes of about normal size for the 
age of the patient, eyes in which there is no visible evidence of retinal 
detachment, eyes in which there are no iris or corneal changes and 
in which no glaucoma is present. 

The operation has been performed on 11 eyes, and in 3 cases there 
has been objective improvement in that the pupil has been sufficiently 
cleared to permit a view of the details of the fundus (fig. 16). An 
opinion, however, regarding the visual results must be reserved because 
of the age of the patients, the wishful thinking of the parents and 
the small number of eyes operated on. It can be said, however, that 
the operation is well tolerated and that no eye has been made worse. 
Further experience will be necessary in order properly to evaluate 
the procedurE 

In cases of fibroplasia the retrolental tissue may be almost entirely 
on the temporal side with a much thinner portion nasally. In 1 case 
the thick tissue on the temporal side could be grasped with forceps and 
teased away; and, although it could not be drawn out through the 
scleral opening, it was dislocated nasally sufficiently to free the pupillary 
area over the nasal portion. 

In the way of a surgical procedure, I first attempted repeated 
needlings, with the idea of getting rid of the lens substance and finally 
doing a de Wecker discission through the remaining retrolental tissue 



Fig. IS. — Excision of tissue back of the lens. 

(A) An incision in the conjunctiva over the upper outer quadrant with silk 
traction sutures under the superior and lateral rectus muscles, as well as through 
the superficial lamellas of the sclera between 1 and 2 o’clock, 2 mm. from the 
limbus. An incision 4 mm. long is being made with the scalpel in the sclera for 
about one third of its thickness concentric with, and 4 mm. from, the limbus. An 
external canthotomy is usually necessary for adequate exposure. The incision in the 
sclera should be over the pars planum of the ciliary body and therefore anterior 
to the ora serrata. 

(B) Two double-armed, 00000 plain surgical gut sutures are placed through 
the lips of the incomplete scleral incision. Two strabismus hooks serve not only 
for retraction of, but also for traction on, the sutures, so that at the site of the 
incision there is actual negative pressure. The insert shows the depth in the sclera 
to which the incision is made and the manner of placing the sutures. 

(C) With negative pressure at the site of the wound, the incision is carried 
through the sclera at one site. 

(D) With Stevens’ scissors, 'the incision is enlarged 4 to 6 mm. 

(£) With Terspn’s forceps, the wound is entered and the blades of the forceps 
are directed just posterior to the lens. By looking through the pupil, the blades 
can be seen magnified (see insert) and the tissue grasped under direct view. 

(F) An attempt is made to tease the tissue loose and deliver it into the wound 
for excision. If the tissue is too fixed to deliver, one may free_ it nasally and pull 
it temporally sufficiently to free the nasal portion of the pupillary area without 
excising any of the tissue. 
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Sometimes the glaucoma advances sufficiently to create a painful, 
and obviously useless, eye, which is frequently buphthalmic; then, of 
course, enucleation is necessary. 

We have tried roentgen therapy in 3 cases, employing the same 
technic as that which is used for retinoblastoma. The technic for 
retinoblastoma is designed for the maximum effect in the posterior 
half of the globe. The roentgen ray treatments have not helped in 
any way, but we feel that we have not given this treatment sufficient 
trial, and it is our plan to try in at least a few cases a modified technic 
designed to have the maximum effect in the region back of the lens. 

Our hope seems brighter along the lines of prevention, and per- 
haps through roentgen therap3^ in the very earl)'- stages, before irrevo- 
cable damage has been done by progression of the lesion. It is possible 
that in affected infants the lesion could be detected in its very early 
stages by adequate examination. If the matrix of the lesion is noted, 
it may respond satisfactorily to roentgen therapy, as angiomatous 
tissue, particularly in infants, is known to be radiosensitive. 

Dr. Frederick Blodi and ]\'Iiss Lilly Kneiske gave help in this study. 

73 East Seventy-First Street. 

ABSTRACT OF DISCUSSION 

Dr. Brittain F. Payne, New York: The author has made a 
differentiation between “retrolental fibroplasia,’’ a name given to post- 
lenticular fibrosis in infants under 3 pounds (1,360 Gm.) by the late 
Dr. T. L. Terry, of Boston, and "persistence and hyperplasia of the 
primary vitreous,” a term devised by Dr. A. B. Reese and Dr. Frank 
Payne, of New York, for a similar condition. Although in the earlier 
stages of the disease the diagnostic points seem clear and definite, 
as the condition progresses the signs begin to merge, and it is most 
difficult to determine which condition exists. Sections of the affected 
eye may give a final clue, but an enucleation is not performed until 
secondary changes, such as glaucoma and retinal detachment, have 
occurred. Obviously, the microscopic picture is distorted by these 
secondary changes, and a true diagnosis is difficult. Little suggestion 
has been made as to the cause and prevention of these retrolental 
“changes” in this presentation. The actual mechanics involved in 
the formation of retrolental fibrosis are somewhat vague and have 
not as yet been described conclusively. It is possible that “primary 
vitreous,” as generally accepted by most authorities, is actually “sec- 
ondary vitreous” and forms after the indentation of the ocular cleft 
and the ingrowth of the hyaloid artery. The primary vitreous would 
be purely ectodermal and would consist of fibrils extending from the 
thickening lens placode to, the beginning formation of the optic cup 
up to the 10 mm. stage. The tertiary vitreous would be entirely ecto- 
dermal, originating from the ciliary epithelium anterior to the. ora 
serrata. If this reasoning is correct, it is possible that we are dis- 
cussing persistence and hyperplasia of the secondary vitreous. Just 



S48 


ARCHIVES OF' OPHTHALMOLOGY 


I carried out this procedure on 5 eyes in 5 patients. In the first place, 
the lens in these eyes did not act like a lens in a normal eye. After 
an extensive needling procedure, very little happened to the lens. 
It remained more or less transparent, did not swell and usually only 
a faint linear scar could be seen in the capsule. In short, this pro- 
cedure was not at all satisfactory, and it was obvious that nothing 
could be accomplished by it. 

The next procedure I tried was a vertical, through and through 
discission with a very sharp knife. The section went through the 
entire lens and the tissue back of it. I did this on 2 eyes in 2 patients. 
The complete through and through vertical discission was accomplished 



Fig. 16. — Appearance after excision of a sufficient amount of the temporal 
portion of the tissue to permit a view of the fundus in which no detachment of the 
retina was seen. There are vacuoles in the posterior cortex of the lens. 

without any undue tug or difficulty. The results, however, were com- 
plete failures. 

Glaucoma is a complication of both hyperplastic vitreous and 
fibroplasia and the possibility of its occurrence, therefore, is an issue 
that must be faced. As previously stated, it is not always easy lo 
establish definitely the presence of glaucoma in these eyes because 
the tonometric readings are probably not always accurate. When 
glaucoma has been definitely established in eyes in which there may 
be some potential vision, I have usually tried to combat the glaucoma. 
Certainly, miotics are of no avail. The operation that I have found 
most satisfactory is the iridencleisis with sclerectomy. 
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Dr. Harold Falls, Ann Arbor, Mich. : I should like to take 
this opportunity to present to the audience prelirninary work under- 
taken to establish the causation of the syndrome under discussion. 

My colleagues and I have taken careful pedigrees of all children 
presenting retrolental fibroplasia whom we have seen. To date we 
have not discovered any evidence of a hereditary factor. No con- 
sanguinity has been found in the fifteen consecutive , families studied. 
In conjunction with the taking of pedigrees, careful serologic studies 
of the families were made. We were primarily interested in the 
serologic observations because we desired to establish the correct 
relationship of the child to the family being studied. Secondarily, we 
also desired to determine whether the Rh factor or serologic incom- 
patibility played any significant etiologic role. Our excellent and 
meticulous serologist reported that no serologic incompatibilities had 
been encountered in a series of 15 children. 

Since learning of the work of Drs. Owens and Owens on retrolental 
fibroplasia, we have had the opportunity of studying 1 child carefully 
from birth. This was a boy of Mexican ancestry, who was estimated 
to have been born after six and one-half months’ gestation and to 
have weighed 2^^ pounds (1,134 Gm.) at birth. The funduscopic 
examination, performed three and a half days after birth, revealed 
what I first thought could only be angiomatosis retinae. The superior 
and inferior temporal vessels (artery and vein) were huge and tor- 
tuous. Moreover, much anomalous branching of these vessels was 
seen in and about the extreme temporal periphery of the retina. The 
latter branching occurred in and on a grayish opaque membranous 
background. When observed over the passing months (nine), the 
apparently normal retina about and between the temporal vessels became 
gradually elevated, and slowly tension striae evolved. The vessels 
slowly diminished in size as they became incorporated in this new 
gray fibroplastic tissue. Moreover, after observable hemorrhage, the 
peripheral retina presented fibroplasia, which extended forward and 
centrally to approach and reach the temporal posterior surface of the 
lens bilaterally. At no time was there evidence of persistent hyaloid 
vasculature. 

Dr. William C. Owens, Baltimore: Three years ago, my co- 
workers and I decided that if we hoped to observe the clinical course 
of retrolental fibroplasia, we must observe premature infants from 
birth. During the past three years, we have been following up, in 
the Johns Hopkins Hospital, all the premature infants weighing less 
than 2,000 Gm. at birth. During this time we have observed the 
development of retrolental fibroplasia in many cases. In none was 
the disease present at birth. In all cases, the early course of the disease 
was characterized by dilatation of the retinal vessels with the forma- 
tion of extensive edematous detachments of the retina. We were able 
to follow the complete regression of the tunica vasculosa lentis and 
the hyaloid artery. These structures had completely atrophied before 
the characteristic changes in the retinal vessels began. We have never 
seen retrolental fibroplasia develop from, or in, a persistent hyaloid 
artery or primar}^ vitreous. The final picture has varied considerably, 
depending on the severity of the disease. We have observed during 
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why the fibrotic changes occur as the embryo develops and become 
Exaggerated after birth is not known. Among the causes given are 
avitaminosis and intercurrent infections in the mother, but it is also 
thought that defective germ plasm plays an important role. 

The problem of retrolental fibrosis has at least three aspects: 1. 
Prevention by selection of parents without ocular defects of this type. 
Let “fate” settle the problem of existence of these defective persons. 
Obstetricians and pediatricians should not be so zealous in preserving 
defective persons, of which this world has a sufficient quantity already. 

2. Medical^ and surgical treatment. Therapy has not been successful, 
but there is hope that more progress will be made as time goes on. 

3. The adjustment of the defective child and its family to the unpleas- 
ant situation of blindness and dementia. This may be the most impor- 
tant phase. 

It is a great privilege to have been asked to discuss this excellent 
paper on a disease of the eye so little understood and about which 
so little can be done. The essayist has given us new insight. 

Dr. Bertha A. Klien, Chicago: To me the most important state- 
ment in Dr. Reese’s paper, and one which deserves more emphasis, 
concerns the frequent association of retrolental fibroplasia with mul- 
tiple hemangiomas distributed over the body and the presence of 
angioblastic tissue behind the lens. Angioblastic overgrowth of the 
primary vitreous in response to some stimulus as yet unknown could 
occur at any time during gestation after the primary vitreous has 
started to form. Depending on this time element, the retina is involved 
in various ways, and different pictures of retrolental fibroplasia may 
be produced. 

On the basis of the histologic material at my disposal, I believe 
that the matrix of the lesion is present at birth. Occurring early in 
embryonic life, hemangiomas like these may prevent, partially or 
completely, formation of the secondary vitreous. Angiomas forming 
later in remnants of the primary vitreous need not impede normal 
development of the eye, but may remain latent until some time after 
birth, when hemorrhages and the sequence of pathologic events, which 
Dr. Reese described so well, produce the final picture of retrolental 
fibroplasia. 

A recent clinical observation may be of interest. The left eye of 
a 6^ month old infant, born two and a half months prematurely and 
weighing 2^ pounds (1,134 Gm.) at birth, was examined. When 
the infant was ZYz months old, a red area was noted in the left pupil. 
Six weeks ago, when I saw this patient in consultation with Dr. 
Kenneth Roper, there was behind the posterior pole of the lens a 
sharply defined, red area which had a Imobby surface and was con- 
nected with a large blood vessel; this appeared to be a hemangiorna 
rather than a hemorrhage. If further studies on retrolental fibroplasia 
should prove beyond doubt the primary role of hemangioma in its 
pathogenesis, regardless of the cause, as ia strongly suggested by the 
obsen^ations of Dr. Reese, then Dr. Reese’s modified roentgen therapy 
might be employed in a preventive manner to the eyes of extremely 
premature infants of mothers who have a history of systemic dis- 
turbances during pregnancy. 
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CHICAGO 

M uch has been accomplished by various authors (Reese,’- Krause,^ 
Ingalls,® Owens in clarifying the confusion of multiple terms 
and descriptions of apparently related conditions since Terry ® first 
drew attention to a disturbance connected with prematurity to which 
he applied the not very appropriate, but in ophthalmologic circles now 
almost generally accepted, term of retrolental fibroplasia. 

The pathogenesis of retrolental fibroplasia and of the conditions 
apt to be confused with it is of two principal, and essentially unre- 
lated, varieties. 

The first type, apparently not connected with maternal-fetal infec- 
tion or premature birth, is characterized by arrest of embryonic growth, 
with or without aberrant growth of the involved tissues. There is 
commonly a familial or hereditary background, and more often than 
not the condition is unilateral. These genetically predetermined mal- 
developments may have their inception at any period of gestation 
and range from complete failure of primary retinal coaptation in more 
or less microphthalmic eyes to mere persistence of the hyaloid artery. 

Retrolental fibroplasia is represented by the second group of cases. 
The bilateral occurrence, the extremely premature birth and tlie fre- 
quency of uterine bleeding during gestation cited by various authors 
suggest immediately a more direct and severer disturbance in the 
maternal-fetal relationship. This type of lesion is often not discernible 
at birth but becomes evident two to five months later. 

On the basis of the histologic material at my disposal, I agree 
with Reese ^ that the matrix of the lesion is present at birth. The 

From the Department of Ophthalmology, North-western University Medical 
School. 

1. Reese, A. B. : Persistence and Hyperplasia of Primary Vitreous (Tunica 
Vasculosa Lentis or Retrolental Fibroplasia), Am. J. Ophth. 29:1, 1946. 

2. Krause, A. C. : Congenital Encephalo-Ophthalmic Dysplasia, Arch. Ophth. 
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their development the various examples of the disease sho\yn by Dr. 
Reese and the discussers. During the inactive, late, stage of the disease, 
it is usual for the vessels in the membrane to decrease in size. We 
have also seen several cases in which the disease regressed spon- 
taneously. 

Dr. Algernon Reese, New York: Dr. Payne stated that no 
mention has been made of the etiologic factors. Needless to say, the 
cause of retrolental fibroplasia is not known, but in the paper I included 
various possible causative factors, such as maternal infection, lack 
of vitamin A and anemia. Dr. Klien has shown us some excellent 
sections illustrating the pathologic changes. Her specimens seem to 
bear out the contention that the basic lesion in retrolental fibroplasia 
is ■ persistence of the vascularized primar}’' vitreous in the region of 
its base. I am grateful to Dr. Owens and Dr. Falls for their comments. 
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Left Eye; Through the dilated pupil a gray mass was visualized in the region 
of the nasal portion of the ora serrata. Above and below this mass and in the 
temporal part of the retina were large whitish areas. The optic disk was not 
visible, and there were only a few visible retinal vessels. These were seen best 
with a — 14.00 D. lens. 

General Physical Condition : The general ‘ condition was normal except for 
a small umbilical hernia. 

Course . — The diagnosis of bilateral retinoblastoma was made, and the right eye 
was removed. Radiation therapy of the left eye was carried out for the following 
five months. At the end of this period the left eye was removed also. 



Fig. 2 (case 1). — Right eye: magnification of area A from figure 1, showing 
blood vessel in remnants of primary vitreous sending finger-like extensions into 
retina. N indicates nodules of proliferated endothelial cells. 


Histologic Study . — Right Eye : ■ The bulb measured 17 mm. in the sagittal,' 
18 mm. in the frontal and 19 mm. in the vertical diameter. The horizontal diameter 
of the cornea was 10 mm. The anterior chamber was shallow; the structures of 
the angle of the chamber were well developed, but a fan-shaped, delicate meso- 
dermal tissue lay between the trabeculum and the anterior chamber. The iris was 
very cellular, with an undeveloped pattern of the anterior surface. The lens 
measured 4 by 5.5 mm.; the zonular fibers were well developed. The retina con- 
tained rosettes and pseudorosettes and was folded' into a funnel-like mass, lying 
in the axial direction (fig.' l). Between the retina and the equatorial region of the 
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most important statement concerning the pathogenesis of retrolental 
fibroplasia, and one which deserves more emphasis, has been made 
in one of Reese’s ® recent papers. It concerns the frequent association 
of retrolental fibroplasia with multiple angiomas distributed over the 
body and the presence of angioblastic tissue behind the equatorial 
region of the lens, demonstrated histologically. 


HISTOPATHOLOGIC REPORT 

The histopathologic changes in 3 e 3 ’^es with retrolental fibroplasia are discussed. 
Case 1. — R. E., a premature infant, was first seen at the age of 3^ months. 



Information regarding the maternal history, weight at birth and degree of- pre- 
maturity could not be obtained. Ten days^ prior to the first examination the 
mother had noted a gray reflex from the right pupil. 

Clinical Findings.— Right Eye: The anterior chamber was extremely shallow. 
In the nasal half of the globe there was a grayish mass with superficial blood 
vessels behind the lens. A red reflex was obtained from the temporal side. ' 

6. Reese, A. B. : Persistence and Hj'perpl^sia of Primary VitreoUs ; Retrolental 
Fibroplasia: Two Entities, Arch. Ophth., this issue, p. 527. 
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possibly a persistent dorsal retinaj fold. Between the falciform retinal fold and 
the equatorial region of the lens was a network of thin-walled, tortuous vessels 
within a delicate scaffolding of connective tissue. Some of these vessels entered the 
retina (fig. 5), coursing within it for some distance and then returning to the 
remnants of primary vitreous. The pigment epithelium was normal, except just 
above the nerve head, where it had proliferated as though stimulated by traction. 

In both eyes of this patient there was extensive failure of primarj’- retinal 
coaptation and of formation of secondary vitreous, and not a true retinal detachment. 

C.\SE 2. — This case illustrates a type of retrolental fibroplasia different from 
that just described, and apparentl}' the one more frequently encountered. A. L., 



Fig. 4 (case 1). — Left eye, showing falciform retinal fold. V indicates vessels 
in remnant of primary vitreous. 


aged 10 months, born six and one-half months prematurely, weighed 22 ounces 
(624 Gm.) at birth. At the age of months a white reflex from both pupils 
was noted by the mother. During the past few weeks the child seemed to have 
had discomfort in his left eye. . 

Clinical Findings . — Right Eye: The anterior chamber was extremely shallow. 
Behind the lens, the anteroposterior diameter of which appeared somewhat dimin- 
ished, there was a grayish white tissue with blood vessels visible on its surface. 

Left Eye: The ciliary body was mildly injected. The anterior chamber was 
extremely shallow, and just nasal to the center the iris was in contact with the 






556 


ARCHIVES OF OPHTHALMOLOGY 

lens were extensive remnants of the primary vitreous, which contained a large num- 
ber of angiomatous, thin-walled blood vessels*. Some of these vessels sent 
finger-like extensions into the adjacent retina, and at the end of each intraretinal 
sprout were nodules, consisting of proliferated endothelial cells (figs. 2 and 3). 
The remnants of primary vitreous contained small, free hemorrhages here and 
there and at the border of the adjoining rudimentary secondary vitreous there 
was a wall of fibrous tissue, which represented organization products of hem- 
orrhages. The subretinal space was filled with a homogeneous coagulum. Pig- 
ment epithelium and choroid appeared normal. 

Left Eye : The bulb measured 19 by 17 by 20 mm. The cornea had a horizontal 
diameter of 10 mm. The structures of the angle of the chamber were well devel- 



Fig. 3 (case 1). — Right eye: nodules {N) of proliferated endothelial cells in 
focus. 


oped, but the angles were obliterated by extensive anterior synechias. The iris 
was atrophic and covered with a thin fibrous membrane, which had caused a 
marked ectropiom of the pigment epithelium on one side and almost a reduplica- 
tion of the iris on itself on the other side. The lens measured 4.5 by 6 mm. ; the 
zonular fibers were well developed. The superior and temporal portions of the 
retina were artificially detached and showed marked dysplasia, consisting of a 
thin, almost completely glial membrane. The inferior and nasal portions of the 
retina were folded into a falciform structure (fig. 4), outside of which there was 
graunlar coagulum. The optic nerve head was drawn toward this retinal fold 
and there was considerable supertraction of the opposite part of the retina, or 
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Fig. 6 (case 2). — Fibrous tissue (F) between retina and equator of lens, contain- 
ing many tortuous, partly collapsed blood vessels. 


R 




Fig. 7 (case 2). — Torn out piece of retina (F) adherent to pigment epithelium 


It I. 
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cornea, the surface of which was slightly stii^pled. Otherwise the picture was 
similar to that of the right eye. The tactile tension of the left eye seemed 
increased. 

General Data : The general physical findings were normal. The weight at the 
age of 10 months was 11 pounds 7 ounces (5,188 Gm.). 

Course . — ^The left eye was removed, because the secondary glaucoma raised the 
suspicion of a retinoblastoma. 

Histologic Study.~Le.it Eye: The sagittal diameter was 17 mm., the frontal 
17 mm. and the vertical 18 mm. The cornea measured 8.5 by 9.5 mm. There were 



Fig. 5 (case 1). — Left eye: magnification of area at V in figure 4, showing 
blood vessel entering retina from primary vitreous. 


short peripheral anterior synechias and below the center of the cornea a more 
extensive anterior synechia, which had led already to formation of a sub- 
stance between the cornea and the iris resembling Descemet’s membrane. 
The pupillary borders were adherent to the lens, which had an anteroposterior 
diameter of 2.5 mm. The iris was greatly atrophied. The ciliary body was drawn 
inward ; some of its processes were elongated, and the pigmented and nonpigmented 
epithelium showed excessive proliferation. There was an axial detachment of . 
the. retina (fig. 6). The retina \yas degenerated and formed many pseudorosettes. 
It was suffused with blood, especially behind the temporal equatorial region of the 
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torial region of the lens and near the base of the vitreous begin to 
expert traction on the retina and lead to its detachment. 

A good example of a disease which is based on a congenital 
anomaly but may remain, latent for two or three decades is von 
Hippel-Lindau angiomatosis. The angioblastomas in the retina and 
the central nervous system which characterize this disease have their 
inception, according to Lindau, during the third month of fetal life 
hut do not become manifest until late in adult life. 

Once the full picture of retrolental fibroplasia has developed, 
hemangiomas may become lost within the shrinking fibrous tissue and 
the masses of proliferated pigmented and nonpigmented epithelial 
cells of the ciliary body, and in histologic preparations of old cases 
of retrolental fibroplasia they may be difficult to demonstrate. 

In this connection, a recent clinical observation may be of interest. 

Case 3." — M. R., a month old infant, born six and one-half months prema- 
turely, had a weight at birth of pounds (1,134 Gm.). Bilateral retrolental 
fibroplasia was first noted at the age of 3 months. At the same time a reddish 
area was observed in the left pupil. At the time of the first examination, at the age 
of 6j4 months, there was behind the posterior pole of the lens a well defined, red 
area, with a knobby surface, which was connected with a large blood vessel and 
had the appearance of a hemangioma, rather than of a hemorrhage present for 
three months (fig. 8). 

If further studies should prove beyond doubt the primary role of 
hemangiomas, regardless of their cause, in the pathogenesis of retro- 
lental fibroplasia, an origin which is strongly suggested by the histo- 
logic material presented by Reese and myself and by some clinical 
observations (Reese,® Ingalls®), then Reese’s modified roentgen ther- 
apy could be employed in a preventive manner to the eyes of extremely 
premature infants of mothers who give histories of uterine bleeding 
or of other systemic disturbances during gestation. 

109 North Wabash Avenue (2). 

7. This patient was seen in consultation with Dr. Kenneth Roper. 

8. Ingalls, T. H. ; Epidemiology of Encephalo-Ophthalmic Dysplasia, J. A. 
M. A. 138:261 (Sept. 25) 1948. 
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lens. The subretinal coagulum contained masses of cholesterol crystals and fatty 
granular cells. Between the lens and the retina was a delicate fibrous tissue, 
which became broader toward the equator of the lens, especially on the temporal 
side, where it contained a network of thin-walled, partly patent, partly collapsed 
blood vessels. Some of these vessels were creeping along the inner surface of 
the retina. Plaques of denser fibrous tissue, surrounded by free hemorrhage, 
were applied to the surface of the retina in several places. The choroid was 
shrunken as a result of fixation but appeared normal. There was irregular 
proliferation of the pigmented epithelium, and in several places torn-out pieces 
of retina were adherent to its inner surface (fig. 7). 

In this case the shreds of retina still adherent to the choroid indicated a true 
retinal detachment, and not a failure of primary retinal coaptation, as in the 
first case. 

COMMENT 

Angioblastic overgrowth of the primary vitreous in response to- 
some disturbance as yet unknown — anoxia was suggested by Ingalls 



Fig. 8 (case 3). — Large blood vessel behind lens connected with knobby, 
reddish area with appearance of a hemangioma. 

— may occur at any stage of gestation after formation of the primary 
vitreous has started. Depending on this time element, the retina 
may be involved in various ways, and different histologic, pictures of 
retrolental fibroplasia may be produced. 

Occurring in the primary vitreous early, before the 13 mm. stage, 
as in the eyes in the first case discussed here, these angiomas, by 
invading the retina, may more or less extensively prevent primary 
coaptation of the retina and formation of the secondary vitreous. No 
inflammatory lesion need to be assumed to explain the firm attach- 
ment between .primary vitreous and retina in these cases. 

Angiomas forming within remnants of the primary vitreous at a 
later stage need not interfere with normal development of the eye 
and might remain latent until some time after the premature birth, 
when hemorrhages and their organization products behind the equa- 
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two or more of the tests used indicated divergence insufficiency. Not 
included were 175 others for whom one measurement indicated the 
defect — usually the reading in the prism-screen test or values for lateral 
vergences at near points. These patients, although many of them 
offered the same complaints (headaches, dizziness, ocular fatigue, blurred 
vision for distance) as did the others, were excluded on the grounds 
that the symptoms probably resulted from errors in refraction. Undoubt- 
edly, some of them will show gradual increase in the divergence insuffi- 
ciency and later will be found to need care for it. 

In order to acquire dependable data on the problem, one must be 
aware of its chief characteristics. Because of the close relation between 
divergence insufficiency and convergence excess, some confusion has 
found its way into descriptions of this condition. 

Scobee’s ^ definition is : 

... (3) Divergence insufficiency — if there is either exophoria or exotropia, 
and it is greater at near than at far, there is divergence insufficiency. 

This specification appears unnecessarily involved. 

Duane ^ defined the deficiency thus : 

. . . Weakness of the diverging power, characterized by the following 
signs : 

For Distance.— Esophoria of varying amount ... by all tests (phorometer, 
screen and parallax). Associated lateral movements normal. Diverging power 
very much reduced, the reduction being proportionate to the degree of the 
the esophoria. 

Prism convergence (adduction) normal, or often somewhat deficient. Exer- 
cise of the convergence often gives rise to a temporary homonymous diplopia, 
and the latter may also in some cases . . . occur spontaneously, or be evoked 
by simply placing a red glass before one eye. 

For Near. — Signs, unless the condition is associated with a convergence 
insufficiency or with a convergence excess, fairly normal. 

This Statement seems sufficiently clear to admit of its being under- 
stood as a practical working formula. Briefly, one might start with 
the premise of an esophoria for distance that’ is reduced at the near 
point and which increases in amount as the distance is lengthened. 

Both Duane ® and White ^ expressed the feeling that great care 
should be taken in diagnosis of these cases of divergence insufficiency, 
since in each the defect may be combined with, or may grow out of, 
an actual convergence excess or convergence insufficiency. They cau- 
tioned, further, that care be used to determine that the given patient 

2. Scobee,! p. 250. 

3. Duane, A. ; (a) A New Classification of the Motor Anomalies of the 
Eye, Ann. Ophth. & Otol. 5:969-1008, 1896; 6:84-122 and 247 and 260, 1897; (b) 
New York, J. H. Vail & Co., 1897, pp. 83-84. 

4. White, J. W. : Unpublished lectures at New York Post-Graduate Medical 
School and Hospital, 1943. 



DIVERGENCE INSUFFICIENCY AS A PRACTICAL PROBLEM 


L. WESTON OAKS, M.D. 

PROVO, UTAH 

TAIVERGENCE insufficiency is a definite clinical entity. It exists 
as a practical problem, irrespective of whether pros or cons 
dominate the perpetual argument over existence of a divergence center 
in the brain. 

The variety of definitions in the literature suggests some confusion 
as to the characteristics and nature of the condition. Generally, it is 
the impression that differences of expression arise largely from a paucity 
of case studies carried out to reasonable completion. Thus, one writer 
draws conclusions from use of the Maddox rod and taking of ductions 
with Risley prisms. Another uses only the findings of prism-screen tests. 
Another allots more importance to lateral vergences at near points and 
tries to delegate to them arbitrar}’^ “normal” values, by which to be 
guided. 

It seems to matter little whether one considers divergence as an 
active process presided over by a brain center, located near the nuclei 
of origin of the abducens nerve, or goes along with Scobee,^ when 
he says: 

Evidence has been produced (Scobee and Green 1946) which indicates that 
esophoria and exophoria are not two separate entities but merely varying degrees 
of the same thing. In the light of this fact, the etiology of esophoria and exo- 
phoria should be similar in the sense that etiologic factors playing upon the 
convergence center might result either in a hypertonic state (esophoria) or 
a hypotonic state (exophoria). 

Two things appear to be important; (1) to recognize that the 
clinical entity does exist with sufficient frequency to represent an 
important part of the daily refraction patients, and (2) to see that, 
if one is to appreciate properly the need for treatment of such a patient, 
data must be carefully obtained. 

Cases of divergence, insufficiency are not rare. In an analysis of 
2,600 refractions, I found this problem appearing in 129, or nearly 
5 per cent. This number included only patients in whose examinations 

Read before Pacific Coast Oto-Ophthalmological Society, Seattle, June 
9, 1948. 

1. Scobee, R. G. : The Oculorotary Muscles, St. Louis, C. V. Mosby 
Company, 1947, p. 136. 
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readings at 13 inches (33 cm.). A large number of such observations 
seem to show that certain textbooks on refraction are in error when 
tliey state that the values for convergence at the near point should 
always be larger than those for divergence at the near point. As a 
matter of fact, it is easily demonstrated that any patient with such a 
relation between convergence and divergence has discomfort, growing 
out of some measure of divergence insufficiency or convergence excess 
or both. Except in certain cases of myopia, correction of refractive 
errors alone will not relieve the patient’s troublesome symptoms. In 
the average case of hypermetropia, astigmatism or compound errors, 
it appears desirable for visual comfort to have the divergence at 33 cm. 
25 to 50 per cent greater than the convergence at that distance, although 
a patient may have visual comfort so long as divergence is not less 
than the convergence. 

Lateral prism vergence at near point is measured with the patient 
wearing the correction for distance — not with a light for fixation, as 
in the measurement of ductions, but with a black dot or vertical line 
on a white card. The patient is instructed to hold the spot or line 
against breaking, while prism, base out or base in, is gradually increased 
to bring diplopia. 

Scobee ® stated : 

... I prefer to use an arbitrary limit of iSfteen prism diopters of divergence 
at the reading distance as “normal.” If the patient’s prism divergence is not at 
least fifteen prism diopters, one can be reasonably certain that glasses alone 
will not relieve the patient’s symptoms. 

It is common experience in all muscle work that little dependence 
can be placed in any arbitrary standard one sets up, even as a guide, 
unless one is fully aware of the weaknesses in its use. There are 
patients who have a sthenic type of response of the extraocular muscles 
whose convergence at the reading distance may measure 25 to 30 A. 
By the same token, their normal prism divergence should be more 
than that amount, or at least its equivalent. Again, one sees persons 
whose responses are quite the opposite — whose convergence at 13 
inches is 9 to 10 A. For such a return on the convergence, a value 
of 15 A of prism divergence at the near point would suffice. Both types 
may have normal balance of the extraocular muscles. 

Among tests that are made to establish the diagnosis, but which 
actually offer only corroborative information, the following were used 
in all cases: 1. Maddox rod and prism on the phorometer. This test, 
to determine the amount of esophoria, was perhaps used rather as a 
matter of habit and could readily have been discarded with little effect 
on the results. 2. Near point of convergence (PcB) at the base of the 
eyes. This should normally be 95 mm. or less.^ Among patients with 


6. Scobee,! p_ 261. 
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is not really the victim of a mild or moderate paresis of one or both 
lateral rectus muscles. 

In acquiring data from patients here studied, the tests used were 
divided into two groups, determinative and corroborative. The fol- 
lowing tests were considered of determinative importance: 

1. Screen-prism measurements, (a) The muscle light was at the 
usual distances; then, in cases in which divergence insufficiency was 
suggested, the measurement for distance was repeated at from 500 
to 5,000 feet (150 meters to 1.5 kilometers), or farther. One should 
not be satisfied in using the prism-screen test for possible divergence 
insufficiency with measurement for distance taken only at 20 feet (6 
meters). More information may be acquired with the patient facing 
a window — or moved out of doors — where .an object at 500 to 5,000 
feet may be had for him to fix on.® When this type of imbalance is 
present, the esophoria will be increased at the greater distance and 
much diminished at the near point of 30 cm. (b) The same test is 
next carried out at 50 cm. with the eyes in the six cardinal positions 
to determine any individual muscle weakness, (c) Screen-prism meas- 
urements should always be preceded by observation of ocular movements, 
in order to discover possible lagging in any position. The combination 
of these three details gives ready and dependable evidence of individual 
muscle weakness. 

2. Prism duction tests for distant and near vision, with both 
breaking and refusing points recorded with Risley prisms on the phorom- 
eter. These duction measurements usually reveal a divergence insuffi- 
ciency, especially in the recovery of abduction at the near range. While 
this test has been demonstrated by experience to be dependable in 
the majority of cases, it is insufficient as a basis for diagnosis, since 
it is subject to serious limitations, especially in its subjective nature, 
and in the suppression so often shown by patients with mild or severe 
muscular imbalances. 

Use of the rotary prisms, with lights for targets, invariably brings 
into play numerous reflections, prism “moons,”' all of which distract 
the attention of the uninitiated. In vergence tests with Risley prisms, 
suppression often poses some difficulty. Among the 2,600 patients in 
the total group, 576 suppressed to an extent interfering with satisfactory 
prism duction tests. 

3. Lateral prism vergence at the near point (33 cm.). Results of 
convergence and divergence tests at the near point furnish valuable 
data in any case of muscular imbalance with binocular vision. About 
ten years ago I began regularly taking convergence and divergence 

5. White, J. W. : Divergence Insufficiency and Palsy, New York State J. Med. 
47:63-65 (jkn. 1) 1947. 
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insufficiency and disturbance of vertically acting muscles,® hyperphoria 
of 1 A or more occurred in only 19 of the series. The ages in these 
cases ranged from 6 to 70 years, with no significant age grouping, 
except that four fifths of the patients were under 40 years of age. This 
is not greatly at variance with the percentage of ophthalmic examina- 
tions done which fall in that age group. 

By analogy, it is onty reasonable to consider that divergence insuffi- 
ciency is no more properly a strange interloper than is convergence 
insufficiency, convergence excess or divergence excess. The same influ- 
ences that operate for or against the occurrence of one type may be 
just as potentially effective in producing another. 

Besides the great complexity of the mechanism involved, the very 
nature of neuromuscular function, especially under stress, favors trouble- 
some combinations. Predication of serious disease of the brain is no 
more necessary to account for insufficiency of the divergence function 
or faculty than to account for other insufficiencies or excesses. 

In the symptomatology, headache plays a prominent role. In 65 of 
the 129 cases it was the chief complaint. Next came ocular fatigue, 
complained of with both near work and distant use of the visual appa- 
ratus. Occasional diplopia, nausea, dizziness and blurring of vision — 
especially for distance, but also for near vision — were encountered. 
Panoramic headaches, train and car sickness were mentioned by White.^ 
Nervous instability was included by Prangen and Koch.® 

Bruce ® noted palsy of the lateral rectus muscles late in these cases, 
indicating that in some the condition is steadily progressive toward 
that ultimate goal. White ^ stated that some patients require repeated 
surgical procedures at irregular intervals over the years to maintain 
visual efficiency. Undoubtedly, these patients represent the severest 
form, just as one sees patients with convergence insufficiency that is 
equally difficult to deal with. 

Treatment of divergence insufficiency must meet the same general 
requirements as treatment of other disturbances of vergence integrity — 
satisfaction of the needs of each individual problem on its merits. The 
patients should be instructed not to sit far back at the theater, but to 
locate themselves about fifteen to twenty rows from the front. Beyond 
some such point, 4heir discomfort Avill increase with their distance 
from the screen. For those with presbyopia among them, the reading 
addition should be attended to, since some patients will be more com- 
fortable in reading at less than 15 inches (33 cm.). In a few cases, 
with mild hypermetropia, the addition of a to -f- D. sphere 

(depending on the patient’s comfort) to the correction for each eye 
will be accepted and will give relief from milder symptoms. 

* 8. Bruce, G. M. : Ocular Divergence, Arch. Ophth. 13:639 (April) 1935. 

9. Prangen, de H., and Koch, F. L. P. : Divergence Insufficienc}', Am. J. 
Ophth. 21:510 (Alay) 1938. 
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divergence insufficiency here covered, the measurements for near point 
of convergence averaged about the same as they did for the whole group. 
This is in accord with Duane’s statement® that the near point of con- 
vergence is normal. 3. Interpupillary distance. One might expect this 
measurement to be short in such cases if there were a close association, 
in anatomic setup, between divergence insufficiency and convergence 
excess. Among these patients, 29 had an interpupillary distance of 
less than 60 mm. The majority of them had between 60 and 65 mm., 
and 22 showed measurements between 65 and 75 mm. 

In diagnosis of muscle problems, it is vital to keep in mind the 
following points: (a) Theoretic and mathematically calculated arbitrary 
values will lead one into error, both in estimating a patient’s needs 
and in one’s performance of surgical corrections on such a basis, and 
(b) any formula one sets up by which to evaluate abnormalities must 
be broad and flexible, so that there is no temptation to crowd an individ- 
ual case into an established pattern. No system of values one might 
arrive at will ever be an acceptable substitute for careful study of each 
patient’s problem on its own merits. There is probably no part of 
medical practice in which this is more true than in the study and treat- 
ment of heterophorias and squints. 

The cause of divergence insufficiency has been most commonly 
identified with progressive convergence excess.'^ Duane and Fuchs^® 
each considered it both primary and secondary, usually the latter. 
Fuchs stated that about the only example of primary divergence insuffi- 
ciency was the divergence palsy of supranuclear origin. 

Duane stated : 

Uncomplicated idiopathic divergence-insufficiency is comparatively rare, and, 
moreover, some of the cases that would seem to fall info this category are prob- 
ably either really secondary to some disorder of the vertical muscles (elevators 
or depressors), or are examples of a spurious divergence insufficiency, i. e., 
of a condition in which there is actual weakness of the extern! themselves, 
either natural or produced by operation. In cases of the latter kind the diver- 
gence is indeed weak, but the power of making lateral movements is also les- 
sened, and hence these cases do not come fairly under the head of a simple 
impairment of diverging function. 

Complicated idiopathic divergence-insufficiency is more common. In these 
cases there is either a convergence-insufficiency which has developed simultane- 
ously with the disorder of divergence, or there is a convergence-excess which is 
the result of the latter. 

Of the 129 cases in the present series, signs of convergence excess 
were present in only 21. As to the frequent association of divergence 

7. (o) Scobee.e (j,) Duane.^ (c) Fuchs, E.; Fuchs’s Text-Book of Oph- 
thalmology, authorized translation from the twelfth, revised and greatly enlarged 
German edition, with numerous additions, by A. Duane, ed. a, Philadelphia, J. B. 
Lippincott Company, 1917, p. 781. 
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Patients with divergence insufficiency which is not of sufficient 
severity to demand surgical intervention should be given the benefit 
of orthoptic care for a few weeks. Such patients are much slower in 
response than are patients with convergence insufficiency. Two treat- 
ments in each of six weeks may be necessary before any real benefit 
is apparent. By the end of such a period it should be possible at least 
to say whether the training offers a chance of helping the patient. For 
some the sessions must be continued for about three months to insure 
comfort and easy use of the eyes. A few patients will experience recur- 
rence and may require a second series of treatments, but most of them 
appear to establish better visual habits and to be permanently relieved. 

Patients who will require surgical treatment, and who have no pros- 
pect of help from orthoptic training, may usually be recognized within 
the first three weeks of their treatment. Operation is perhaps best done 
first on the nondominant eye. White has called attention to the 
desirability of not doing too much at one time on such a patient, advising 
the shortening of one lateral rectus muscle, and then, later, of the other 
if it becomes necessary. 

Certainly, it is unwise, if not disastrous, to attack a medial rectus 
muscle in a case of this kind when the near point of convergence is 
not definitely closer than normal. The O’Connor cinch shortening 
operation serves excellently the needs of such patients. It is simple; 
it can be repeated if necessary, and it gives irntnediate results, without 
prolonged postoperative disability. 

SUMMARY 

Divergence insufficiency is a definite clinical entity. It occurs, in 
some degree, in more than 10 per cent of all cases of refraction in which 
there is binocular vision. The condition is characterized by esophoria 
which is greater for distance than for near vision. The cause is uncer- 
tain, but there seems no reason that the condition should not occur 
from the same causes that produce other imbalances of the horizontally 
acting muscles. Symptoms include headache (not relieved by correc- • 
tion of refractive errors), ocular fatigue and occasional diplopia, nausea, 
dizziness, blurring of distant vision and panoramic headache. 

Detection and diagnosis are accomplished by use of screen-prism 
tests, prism duction measurements and lateral vergences tests at the 
near point. The relation of convergence and divergence at the near 
point are found not to conform to statements in some textbooks. 
Treatment is best accomplished by (1) proper refraction, (2) increase 
in the plus sphere correction, (3) use of base-out prisms, when accepted, 
(4) orthoptic training and (5) surgical interv^ention. 

23 East Second South Street. 
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For most patients with myopia of more than 1 D., no treatment, 
except for proper refraction and correction, will be required, unless the 
condition is pronounced and accompanied with considerable headache. 
This fact appears to be related in some way to the lower degree of 
tonus in convergence function present with myopia. 

In the application of glasses to the correction of divergence insuffi- 
ciency, one must consider also the use of base-out prisms. These have 
been both praised ® and condemned.® Duane stated : 

The constant wearing of prisms, base out, is in most cases a dangerous 
expedient, as tending to cause disuse and a consequent further enfeeblement 
of the abduction power. 

It is true that many such patients cannot wear base-out prisms with 
any degree of ease, but there are others who accept them gratefull}’" 
and are relieved of discomfort. They wear the same glasses for near 
work without any apparent disadvantage. I have yet to see the first 
of the patients show any progression of his imbalance with wearing 
base-out prisms. Several have improved with such care to the point 
where the prisms were removed without further symptoms being 
experienced. 

As previously stated, some of these patients, with approximately 
the same degree of trouble as others who are benefited, cannot wear 
the prisms or are not made comfortable by their application. So far as 
I know, there is no way by which one may determine to which group 
a given patient belongs except by applying base-out prisms in a trial 
frame and having the patient read with them for a time. One may 
begin with 1 D. prisms or Yz D. prisms, depending on the findings, 
and then increase or decrease the strength, as the case may be, until 
a comfortable level is found or it is discovered that no combination 
increases the ease of reading. Theoretically, such determination should 
be made for distant vision, but in actual practice, the prism the patient 
accepts at the near point gives relief for distance as well. 

Important as well in the scheme of therapy is orthoptic training. 
This, too, has suffered both condemnation and commendation. Again, 
it is probably a matter of proper determination as to which measure is 
suitable for which patient. Orthoptic training, properly carried out, 
can be, and has been, of great help to many of these persons. 

Undoubtedly, those persons who are rapidly benefited by base-in 
training were victims of a state of unsteady coordination of the horizon- 
tally acting rectus muscles. Clinically, this reveals itself in frequent 
spasms of muscles while prism ductions are being taken. Often successive 
trials of the same test give widely disparate results. 


10. Duane,®'’ pp. 85-86. 
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AN EARLY PHOTOGRAPH OF VON HELMHOLTZ 
WITH EXPLANATORY LETTER 

JOSEPH C AUB, M.D. 

Professor of Research Medicine, Harvard Medical School 
BOSTON 

The accompanying letter was written by Prof. Ernst von Briicke a 
few months before his death.^ He had been professor of physiology at 
Innsbruck before coming to Boston. 

Boston, Dec. 22, 1940 

M}' dear Dr. Aub: 

Ninety-four years ago, in 1846, my grandfather studied the reflection of light 
from the background of the human eye. It was this work that stimulated 
Briicke’s friend, von Helmholtz, to invent the ophthalmoscope. My grandfather 
was the first one on whom von Helmholtz tried his instrument and the first 
person in whom he saw the background of the living eye. 

These facts came back to me when you inspected my own retina, and I 
thought you might be interested in an old (so far as I know unpublished) daguer- 
reotype of von Helmholtz (about 1848) which he gave to my grandfather. I 
should be happy if you would do me the favor of accepting it as a small token 
of sincere gratitude. 

With very best wishes for Xmas and for a- happy new year. 

As ever yours, 

E. Brucke. 

The daguerreotype has apparently not previously been published, 
although it obviously was taken the same day as the one from the. col- 
lection of Prof. Dr. Claude du Bois-Reymond, dated March 23, 1848, 
and published in Koenigsberger’s life of von Helmholtz - in 1903. The 
picture thus tvas made one hundred years ago. 

1. It is not generally recognized that Brucke, referred to in the letter, came 
near to being the discoverer of the ophthalmoscope. As quoted in Sigerist’s “The 
Great Doctors,” von Helmholtz stated ; “I had to explain to my pupils the theory 
of the retinal reflex, which originated with Brucke. Brucke only just failed to dis- 
cover the ophthalmoscope. He failed because he had not asked himself to what optical 
image the rays reflected from the illuminated eye belong. For his purposes, at 
the time, this question was superfluous. Had he asked it, he would have 
found it just as easy as I did to answer it, and the ophthalmoscope would have 
come into existence earlier than it did ... . At first I found it difficult to use. 
Had it not been for my firm theoretical conviction that it would be possible to 
see the fundus, I might not have persevered. But after about a week I was 
the first who ever succeeded in getting a clear view of the living human 
retina.” 

2. Koenigsberger, L.: Hermann von Helmholtz, Braunschweig, F. Vieweg 
& Sohn, 1903. 
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intoxication with quinoline. Basile observed opacities in the cortex of 
the lens of rabbits after repeated daily peroral administration of 0.2 
to 0.4 cc. of decalol or tetraloj; the changes in the lens were seen 
between eleven days and four weeks after onset of treatment. Chorio- 
retinal lesions occurred, too. 

In the experiments to be reported here, several chemical derivatives 
of naphthalene were found to be cataractogenic in rats. Although these 



Fig. 1. — Optical section of the anterior segment of the eye of a rat fed a 
diet containing 2 per cent |3-tetralol for two and one-half weeks. 



Fig. 2. — Optical section of the anterior segment of the eye of a rat fed a 
diet containing 2 per cent jS-tetralol for four weeks. 

experiments do not provide any positive evidence of the mechanism 
of production of this cataract, they do show that other compounds are 
more potent as cataractogenic agents than naphthalene. A brief report 
of the toxic effects of ^-tetralol (l,2,3,4-tetrahydro-/?-naphthol), 

6a. Basile, G. : Sull azione di alcuni prodotti di idrogenazione della naftalina 
(tatralina e dalina) sul cristallino e membrane profonde ocular! del conigliq. Boll, 
d’ocul. t8: 951-957, 1939. ■ / ' ’ 






PRODUCTION OF CATARACT IN RATS BY BETA- 
TETRALOL AND OTHER DERIVATIVES 
OF NAPHTHALENE 


0. GARTH FITZHUGH, Ph.D. 

WASHINGTON, D. C. 

AND 

WILHELM H. BUSCHKE, M.D. 

BALTIMORE 

OINCE Bouchard’s^ discovery in 1886 that naphthalene produced 
^ cataract in rabbits, a large number of experimental papers have 
been published on the subject. Relatively few authors, however, have 
attempted to approach the mechanism of this production of cataract 
by studying the cataractogenic properties of chemically related sub- 
stances. Kolinski 2 failed to produce cataract with nitronaphthalene, 
j8-naphthol and anthracene. Salffner ® had negative results with 
1,5-dioxynaphthalene, 2,3-dioxynaphthalene and 2,7-dioxynaphthalene. 
He found the cataractogenic properties of naphthalene greatly enhanced 
by phthalic acid ; however, control experiments with other agents which 
likewise produced renal damage led him to conclude that the effect 
was a result of damage to the kidney, producing a delayed excretion 
of naphthalene or a toxic derivative. Igersheimer and Ruben * reported 
negative results with both a- and ;8-naphthol, while van der Hoeve ® 
produced cataracts in rabbits with /8-naphthol. Jess ® observed occa- 
sional fine reversible clefts and opacities in the lens in cases of severe 

From the Division of Pharmacology, Food and Drug Administration, Federal 
Security Agency, Washington, D. C., and the Wilmer Ophthalmological Institute, 
Johns Hopkins University School of Medicine. 

1. Bouchard, A. : Production artificielle de la cataracte. Rev. gen. d’opht, 
1886, p. 370. 

2. Kolinski, J. : Zur Lehre von der Wirkung des Naphthalins auf des Auge, 
und fiber den sogenannten Naphthalinstar, Arch. f. Ophth. 35:25-51, 1889. 

3. Salffner, 0.: Zur Pathogenese des Naphthalinstars, Arch. f. Ophth. 59: 
520-552, 1904. 

4. Igersheimer, J., and Ruben, L. : Zur Morphologie und Pathogenese der 
Naphthalinveranderungen des Auges, Arch. f. Ophth. 74:467-488, 1910. 

5. van der Hoeve, J. : Ueber die schadliche Einwirkung des Beta-Naphthols 
in therapeutischen Dosen auf des menschliche Auge, Arch. f. Ophth. 53:74-78, 
1901. 

6. Jess, A., in Schieck, F., and Brfickner, A.: Kurzes Handbuch der Ophthal- 
mologic, Berlin, Julius Springer, 1930, vol 5, p. 270, 
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slit lamp (fig. 2), and occasionally the deep suture lines were slightly 
opaque; both the superficial cortex and the nucleus, however, remained 
clear. At this and at later stages, on examination with the ophthalmo- 
scope, one could see a “lens in lente” with the fundus still visible even 
in the axial region (fig. 3). At the end of three and one-half months 
a second shell had formed in the cortex, the deeper shell now being 
thicker and yellow in appearance (fig. 4). At this stage the fundus 
still was visible, in spite of the presence of the double ring opacity, 
but appeared somewhat blurred. 

In some rats the eyes were examined four months after discontinu- 
ation of the diet containing yS-tetralol, which previously had been admin- 
istered for two months. In these rats the clear cortical layer outside 
the perinuclear opaque shell was decidedly thicker than that in the 
rats which had been observed at one-half week intervals continually 
for one month while receiving the diet containing /S-tetralol. This indi- 



4, — Optical section of the anterior segment of the eye of a rat fed a diet 
containing 2 per cent ;8-tetraloI for three and one-half months. 

cates that no permanent irreversible damage to the lenticular epithelium 
was produced even ,by prolonged ^-tetralol poisoning. The epithelium 
of the lens appeared to continue to proliferate (or to resume prolifera- 
tion) and to appose healthy lens cortex after discontinuation of the 
drug. In these rats the nuclear suture lines were sometimes either 
opaque or somewhat gaping. Lenses removed from rats killed after 
receiving the experimental diet about a month showed a brownish 
nucleus, which had a harder, drier and more brittle consistency than 
that of normal animals. 

All these changes are essentially identical with those described by 
Goldmann ® for rats fed naphthalene. No other ocular changes were 
noticed; in particular, there was no ])athologic vascularization of the 
cornea. 

9. Goldmann, H. : Experimentelle Supranuclaerkatarakt und Kernsklerose, 
Klin. Monatsbl. f. Augenh. 83:433-438, 1929. 
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which was proposed as an insect repellent/ has been made by one of 
us.® In the study of )8-tetralol, over 200 rats were used, with dosage 
levels of 0.125, 0.25, 0.5, 1 and 2 per cent in the diet. Both weanling 
and adult rats were employed. 

EYES OF RATS FED ^-TETRALOL 

Cataracts were observed in all rats with dosage levels of 0.25 per 
cent or more in the diet. Both the severity and the time of develop- 
ment of the cataracts depended on the dosage level. Cataracts could be 
seen grossly within three weeks in all rats given diets containing 1 
and 2 per cent yS-tetralol. In order to see the cataracts in the rats with 
lower dosage levels and at earlier stages, the slit lamp had to be used. 
The rats given the diet containing 0.125 per cent yff-tetralol were 
observed for six months, without the development of cataracts. 



Fig. 3. — Diascopic appearance of the lens of a rat fed a diet containing 2 per 
cent ^-tetralol (“lens in lente”) for four weeks. 

The eyes of the rats were examined in mydriasis with the slit lamp 
and the ophthalmoscope at intervals of one-half week during the first 
month after institution of the diet, and later at longer intervals. 

Changes in the lenses visible with the slit lamp began to appear 
regularly between two and two and one-half, weeks after beginning 
ingestion of the diet containing 2 per cent j8-tetraloI. These manifesta- 
tions began with a very fine, sometimes incomplete, supranuclear hazi- 
ness, which soon developed into a complete perinuclear layer showing ' 
an increased Tyndall phenomenon (fig. 1). A complete thin perinuclear 
shell was regularly present three weeks after institution of the diet. 
After four weeks this shell layer appeared somewhat denser with the 

7. Jachowski, L. A., and Pijoan,- M.: Two New Effective Insect Repellents 
NMRI-201 and . NMRI-448,, -Science 104:266-269, .1946. , . 

8. Fitzhugh, O. G. : Production of Cataracts in Rats with Beta-Tetralol. 
Federation Proc. 5:178, 1946. 
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amine. A 2 per cent concentration of each substance was incorporated in 
the diet and fed to 5 weanling rats for at least two months. These sub- 


Rclaiive Cataractogenic Property of Derivatives of Naphthalene — Continued 


Estimated Cataracto- 
genic Potency Com- 
pared to That of 
naphthalene, 

Name Structurol Formulo Expressed os I 


2-methoxy-l, 2, 3, 4- 
tetrahydronaphthalene 
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OCH3 
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H, 
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Tetrahydronaphthalene 
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H. 
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Decahydronaphthafene 
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stances were compared as cataractogenic agents botli with /5-tetraIol and 
with naphthalene (table). 
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EYES OF RATS TREATED WITH OTHER DERIVATIVES OF NAPHTHALENE 

In addition to the /3-tetralol, the following derivatives of naphthalene 
were studied for their possible cataractogenic property: 1,2,3,4-tetra- 
hydro-2-naphthyl propionate, 2-methoxy-l,2,3,4-tetrahydronaphthalene, 


Relative Cataractogenic Property of Derivatives of Naphthalene 


Nome 


Naphthalene 


Structural Formula 

\A/ 


Estimated Cataracto- 
genic Potency Com- 
pared to That of 
Naphthalene, 
Expressed as I 


1 


yS-naphthol 


/V\-OH 


vAy 


T 


^-tetralol 




H. 


-OH 




1, 2, 3, 4-tetrahydro- 
2-naphthylproplonate 


H. 




-OC-C.Hs 


w 

H 




4 


4 


a-tetralol, |S-naphthol, trans-yS-decalol (decahydronaphthol), tetrahydro- 
naphthalene, decahydronaphthalene, y8-naphthylacetate, a-naphthylace- 
tate, ^-naphthylsalicylate, ^-naphthylbenzoate, a-naphthylbenzoate, 
/8-naphthylmethyl ether, a-naphthylmethyl ether, ^-naphthylethyl ether, 
j8-inethylnaphthalene, yS-acetonaphthone, naphthalene-^-sulfonylchloride, 
yS-naphthoic acid, a-naphthoic acid, ^-naphthylamine and a-naphthyl- 
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took much longer to produce the same degree of cataract forma- 
tion and were closely comparable to naphthalene as cataractogenic 


Relative Cataractogenic Property of Derivatives of Naphthalene — Continued 


Nome 


|8-naphthylmethyl ether 


structural Formula 


'vV 


Estimated Cotarocto- 
genic Potency Com- 
pared to That of 
Naphthalene, 
Expressed as I 


1 


a-naphthylmethyl ether 




W 


/3-naphthylethyl ether 


\Ax 




jS-methyInaphthylene 


CK 


W 


i8-acetonaphthone 


/VA-c-fi 


w 


0 

6h, 


agents. All the cataracts appeared to be of the same type. The eyes 
of the rats which had been fed l,2,3,4-tetrahydro-2-naphthylpropionate 
were examined with an ophthalmoscope. They showed changes in the 
lens similar to those described for the rats treated with ^-tetralol. 
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l,2,3,4-tetrahydro-2-naphythyIpropionate, 2-methoxy-l,2,3,4-tetrahy- 
dronaphthalene, ^S-naphthol, ;8-naphthylsalicylate, yS-naphthylmethyl 


•Relative Cataractogenic Property of Derivatives of Naphthalene— Continued 


Name 


/3-naphthylacetate 



Estimated Cataracto- 
genic Potency Com- 
pared to That of 
Naphthalene, 
Expressed as I 
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a-naphthylacetate 
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/?-naphthyIsalicy(ate 


/8-naphthylbenzoate 


a-naphthylbenzoate 
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•0-C 


V 


0 


/"Y^-O-C- 

'vV 


V 


0 
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ether and j0-naphthylethyl ether produced cataracts in all rats. The 
l,2,3,4-tetrahjrdro-2-naphthylpropionate and the ,6-naphthylsalicylate 
produced cataracts as quickly as the ^-tetralol. The other substances 
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by binding essential sulfhydryl groups in the lens. Experiments with 
2, 3-dimercaptopropanol (BAL), methionine, cystine and high protein 
diets did' not support this theory. A large number of rats were treated 
with BAL, both by local application to the eye and by parenteral 
injection. The dosage levels of BAL were 3 mg. per kilogram of 
body weight given twice weekly for the parenteral injections and 0.01 
cc. of a 5 per cent ointment placed in each eye daily for the local 
applications. The treatment with BAL was continued until cataracts 
appeared. In all instances the treatment with BAL had no effect 
either, on the rate of development or on the severity of the cataracts. 
Neither a 50 per cent protein diet nor the addition of methionine equiva- 
lent to 100 mg. daily to the diet of each rat had any effect on the produc- 
tion of cataracts in rats fed 2 per cent j8-tetralol. After a diet containing 
1 per cent cystine had shown no effect on the production of cataract 
with 2 per cent /S-tetralol, a diet containing 3 per cent cystine and 0.2 
per cent /3-tetralol was fed to rats. Cataracts occurred in these rats in 
the same length of time that they appeared in control rats, without the 
added cystine. 

In other experiments, 0.03 per cent riboflavin and 2 per cent ascorbic 
acid in the diet failed to have any effect on the production of cataracts 
with /3-tetralol. 

COMMENT 

Although the changes in the lens produced by feeding /3-tetralol and 
related naphthalene derivatives are essentially identical with those 
described in naphthalene poisoning in rats, the difference in potency of 
these substances as cataractogenic agents is considerable. ;8-tetralol, 
l,2,3,4-tetrahydro-2-naphthylpropionate, and ^-naphthylsalicylate pro- 
duced decided cataracts in three weeks, whereas similar dose*: of /3-naph- 
thol and naphthalene in the diet produced only slight cata.acts in two 
months. Parenteral administration of solutions of /?-tetrak‘. /5-naphthol 
and naphthalene in peanut oil at similar dosage levels indicated that by 
this route also /3-tetralol was more potent than the other substances. 
A single injection of tetralol equivalent to the amount received daily in 
the diet produced death within a few minutes. One-fourth this amount 
injected daily produced cataract in three weeks. Similar parenteral doses 
of /3-napthoI and naphthalene had no effect. With an increase in the 
amount either of /3-naphthol or of naphthalene to twice the dose of 
/3-tetralol which produced pronounced cataracts, slight cataracts occurred. 

These experiments indicate that derivatives of naphthalene in which 
an oxygen atom is attached to the J3 carbon atom may produce cataracts 
in rats. In the case of trans-/3-decaIoI, both the naphthalene rings are 
completely saturated, and this fact may account for the lack of any 
cataractogenic property. Apparently, the /3-naphthylben2oate and the 
/3-naphthylacetate are not metabolized like the yS-naphthylsalicylate, or 
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ATTEMPT TO PREVENT THE FORMATION OF /?-TETRALOL CATARACT 

Since naphthalene is excreted in rats as a mercapturic acid,^® it 
appeared possible that the derivatives of naphthalene produced cataract 


Relative Cafaracfogenic Property of Derivatives of Naphthalene — Continued 
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10. Stekol, J. A. : Studies on Mercapturic Acid Synthesis in^ Animals : D. 
The Effect of Naphthalene on the Growth of Rats as Related to Diets of \ ar 3 nng- 
Sulfur Content, J. Biol. Chem. 121:87-91, 1937. 



USE OF ANTIHISTAMINIC DRUGS IN CONTROL OF 
ATROPINE DERMATITIS AND CONJUNCTIVITIS 
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ROBERT D. KIESS, M.D. 

ANN ARBOR, MICH. 

P HARMACEUTICAL chemists have long attempted to produce 
a satisfactory substitute for atropine sulfate. The desire to 
synthesize a substitute cycloplegic and mydriatic not related to the 
atropine series has been furthered by the fact that contact dermatitis 
and conjunctivitis occasionally develop in patients using atropine in 
treatment of iridocyclitis. This reaction may reach such serious pro- 
portions that it is necessary to discontinue administration of the drug. 
The management of the allergic manifestations usually requires dis- 
continuation of the atropine, with substitution of homatropine, scopola- 
mine or duboisine and the application of cold wet compresses. These 
substitute drugs present two disadvantages. First, none of the drugs 
produces a sufficiently strong cycloplegic or mydriatic action to be 
effective in the treatment of acute iridocyclitis. Second, the patient who 
is sensitized to atropine frequently demonstrates hypersensitivity to 
these substitute drugs, since they too belong to the atropine series. 

The absence of an adequate substitute for atropine in the treatment 
of acute iridocyclitis often makes it imperative that use of the atropine 
be continued despite its side effects. However, with the advent of the 
antihistaminic drugs and their proved value in treatment of extrinsic 
allergic states, there is now available an .effective aid in the control of the 
serious cutaneous and conjunctival manifestations of atropine hyper- 
sensitivity. 

The earliest characteristic symptom of such hypersensitivit}^ is itch- 
ing. This is usually accompanied with irritation and photophobia 
before any of the well known signs of erythema, edema and eczema of 
the skin of the lids become apparent. An increase in mucous dis- 

From the Department of Ophthalmic Surgery, University of ^fichigan. 

The various doses of the antihistaminic drugs were determined with the advice 
of J. H. Sheldon, M.D., Chief of the Division of Allergj', Department of Internal 
Medicine, University of Michigan. 

The diphenhydramine (benadryl®) solution used was supplied by Parke, 
Davis & Company, Detroit; the tripclennamine (antistin®) solution, by Ciba 
Pharmaceutical Products, Inc., Lafayette Park, Summit, N. J. 
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are not absorbed at the same rate. The experiments with the two 
former substances were continued for eight months without the produc- 
tion of cataract ; this fact does not exclude the possibility of the produc- 
tion of cataract with prolonged feeding to rats. 

SUMMARY 

Changes in the lens which were similar to those described in naphtha- 
lene poisoning in rats were produced by feeding ^-tetralol. 

A large number of naphthalene derivatives were studied for their 
possible cataractogenic property. In addition to ;8-tetralol, 1, 2,3,4- 
tetrahydro-2-naphthylpropionate and /3-naphthylsalicylate were more 
potent as cataractogenic agents than was either naphthalene or ^-naph- 
thol. 

By parenteral administration, ,fl-tetralol was more than twice as 
potent in cataractogenic property as was either )S-naphthol or naph- 
thalene. 

The treatment of rats with sulfhydryl compounds did not prevent 
the formation of cataract in rats fed ^-tetralol. 

The slit lamp drawings were made by Mrs. Annette S. Burgess, Wilmer 
Ophthalmological Institute. 



FRALICK-KIESS— CONTROL OF ATROPINE DERMATITIS 585 


both eyes for two days. The suggested therapeutic regimen was initiated. “Excel- 
lent" relief from symptoms and a “good" response in clinical signs were observed 
in forty-eight hours. 

Case 5. — S. A., a white man aged 55, with retinal separation in the left eye, 
had been treated with bed rest and pinhole glasses and mydriasis obtained with 
use of atropine sulfate (1 per cent) once daily, for preoperative study. After two 
days of medication with atropine, dermatitis and conjunctivitis of the left eye 
developed. The treatment suggested for control of atropine sensitivity was 
initiated, with “excellent” symptomatic relief and “good” response in signs within 
forty-eight hours. At this time diathermy was performed for correction of the 
retinal detachment. Two days after operation the atropine dermatitis and the 
conjunctivitis of the left eye recurred. It was found, however, that the patient 
had not received his antihistaminic medication after operation, and the treatment 
was reordered. Within forty-eight hours the relief from symptoms was “excellent” 
and tlie decrease in signs was “good.” It should be noted that the patient’s 
clinical responses on the two occasions were similar. 

Case 6. — F. G., a white woman aged 67, exhibited atropine dermatitis and 
conjunctivitis on the fifth day after intracapsular cataract extraction with peripheral 
iridectomy in the left eye. Atropine sulfate (1 per cent) had been instilled daily 
in the left eye since the operation. Medication consisted in administration of 
tripelennamine hydrochloride (50 mg.) by mouth four times dailv and instillation 
of antistin® solution (2-[n-phenyl-n-benzyl-aminomethyl]-imidazolin), 0.5 per cent, 
into the left eye four times daily. Within forty-eight hours the relief from symp- 
toms was “good” and the decrease in signs “fair.” There was no further change 
after ten days of this treatment. 

Case 7. — M. M., a white woman aged 34, exhibited severe atropine dermatitis 
and conjunctivitis fourteen days after discission for congenital cataract of the 
right eye. She had been receiving atropine sulfate (1 per cent) daily in the eye 
operated on. Antistin® was used locally four times a day in 0.5 per cent concen- 
tration, with the atropine sulfate. 

Observation after four days revealed that the signs and symptoms had con- 
siderably increased. Medication was then changed to oral use of tripelennamine 
and local instillation of diphenhydramine, as indicated earlier in the paper. The 
patient was observed for two weeks while receiving this medication, and both 
symptomatic relief and decrease in signs remained consistently “poor.” All medi- 
cation was then discontinued, since relief from antihistarmnic drugs was not 
obtained. ' . 

Case 8. — B. T., a white youth aged 19, had sustained’ severe corneal burns from 
sodium aluminate.., A complicating bilateral iritis was being treated with instilla- 
tions of atropine sulfate (1 per-cent) once dajly.in each eye. ^ After, ten days of 
atropine therapy, dermatitis and conjunctivitis developed. The suggested thera- 
peutic combination of diphenhydramine and tripelennamirid-Avas giVen. ' After 
forty-eight hours relief of symptoms was “excellent” and decrease in objective 
signs “good.” 

Case 9. — B. M., a white woman aged 58, exhibited atropine dermatitis and 
conjunctivitis on the third day after intracapsular cataract extraction with peripheral 
iridectomy in the left eye. Instillation of atropine sulfate (1 per cent) had been 
given the night before operation and was continued at the daily dressings. The 
usual therapy was ordered. Within forty-eight hours “excellent” symptomatic 
relief and "good” response in clinical signs were obtained. This therapeutic 
regimen was continued, and an intracapsular cataract extraction with peripheral 
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charge, together with chemosis and increased hyperemia of the con- 
junctiva, makes an early appearance. The conjunctiva commonly 
presents follicular hypertrophy. 

The following treatment has given gratifying results in the control 
of atropine hypersensitivity: (1) general medication, consisting in 
administration of tripelennamine hydrochloride (pyrihenzamine hydro- 
chloride® ; N,N-dimethyl-N'-benzyl-N'- [a-pyridyl] ethylenediamine 
hydrochloride), 50 mg. by mouth four times a day: (2) local application 
of solution of diphenhydramine hydrochloride (benadryl hydrochloride®), 
0.5 or 0.25 per cent,^ four times a day. In all cases atropine sulfate 
(1 per cent) was continued in order that the mydriasis might be main- 
tained. 

This paper presents the reports of treatment in 9 consecutive cases 
of atropine sensitivity. The results, both objective and subjective, in 
these cases were evaluated as “excellent,” “good,” “fair” and “poor.” 

REPORT OF CASES 

Case 1. — J. W., a white man aged 63, exhibited the classic signs and symptoms 
of atropine dermatitis and conjunctivitis on the third day after intracapsular cataract 
extraction with peripheral iridectomy in the left eye. He had been receiving 
instillations of atropine sulfate (1 per cent) once daily in the left eye for five 
days. His symptoms were intense itching and irritability. Objective signs were 
pronounced injection of the conjunctival vessels, mild chemosis, eczema, erythema 
and edema of both lids. The suggested therapeutic regimen was initiated, and 
within forty-eight hours there was “excellent” relief from the symptoms and the 
decrease in signs was noted as “good.” 

This plan of therapy was continued for eleven days, during which time there 
was little change in the symptoms and signs. 

Case 2. — ^J. H., a white man aged 65, exhibited the typical signs and symptoms 
of atropine dermatitis and conjunctivitis on the third day after intracapsular 
cataract extraction with peripheral iridectomy in the right eye. He had been 
receiving atropine sulfate (1 per cent)- in the right eye daily for four days. Therapy 
was carried out as outlined. Within forty-eight hours relief from symptoms was 
recorded as “good” and decrease in signs as “fair.” 

Treatment was continued for one week, with no essential change. 

Case 3. — C. G., a white man aged 45, exhibited the usual signs and symptoms 
of atropine dermatitis and conjunctivitis on the fourth day after iridectomy for 
acute glaucoma. He had been receiving atropine sulfate (1 per cent) once daily 
for two days in the surgically treated eye. The suggested therapeutic regimen 
was begun, and within forty-eight hours “excellent” symptomatic relief and a 
“good” response in clinical signs were observed. 

Case 4. — H. N., a white man aged 53, exhibited atropine dermatitis and con- 
junctivitis on the fourth day after bilateral iridectomy for • glaucorna 
secondary to uveitis. Atropine sulfate (1 per cent) had been used once daily in 

1. At present, a 0.25 per cent solution of diphenhydramine hydrochloride is 
being used. 



CHOROIDAL METASTASIS OF A TESTICULAR 
CHORIONIC EPITHELIOMA 

Report of a Case 

GEORGE K. KAMBARA, M.D, 

LOS ANGELES 

M etastasis of chorionic cplthellonia to the choroid is rare. Six 
cases liave been reported in the literature, 3 of occurrerice in 
women and 3 in men. Our case is the seventh one to be reported, an 

the fourth of occurrence in a man. 

The first report of a case of chorionic epithelioma with metastasis to 
the choroid was made by Mulock-Houwcr ■ in 1926. A woman had 
nietastases to the clioroid, lung, kidneys and intestine three y'==‘rs atar 
an abortion. Tlie uterus was enlarged. The second report, by S avik 
in 1933, was the case of a woman aged 50 who had had a auPfa'agi 
hysterectomv for hydatidiform mole. She liad had an attack o acu 
glaucoma, for which enucleation was performed. A metastasis was 
noted in the choroid. Two weeks later the patjent dmd with ceiebra 
nietastases. Siniidu = reported the third case in 1935 A woman aged 31 
had chorionic epithelioma of the uterus. She also had "jahgnant glau- 
coma with pain and blindness, requiring enucleation of the left y . 
The t 5 -pical tumor cells were observed in the choroid. Theie was 

associated retinal detachment. 

In 1936, MacDonald' reported the first occurrence toroidal 
metastasis from a testicular chorionic epithelioma. ^ .'‘f f “ 

noted a slowly increasing mass in the left testicle for 
Hemoptysis and epistaxis occurred a few months be ore 
vision Retinal detachment was seen in the right eye, “ unde^ 

lying visible mass. Enucleation was performed because of the pa n 
and increased tension. Typical cells of chorionic epithelioma were 

Department ot Ophthalmology of the University of Wisconsin 

Medical School, Dr. F. A. Davis, Chairman. TTnithelioma 

1. Mnlock-Houwer, A. W.: Metastasis oi Malignant Chor.o-Ep.thel.oma, 

Klin. Monatsbl. f. Augenh. 77:226, 1926. . , • . rvirym?/! 

2. Slavik, B.: Metastasis of Malignant Chorionepithelioma into Choroid, 

"“T ^tMh.’'MeL«e-ei„es mallgnen Chorioepithelloms in der Aderhau, 

Acta soc. ophth. jap. 39:2023, 1935. -tA . 

4. MacDonald, A. E. : Choroidal Chorionepithelioma Secondary to Teratoma 

of Testicle, Arch, Ophth. 16:672 (Oct.) 1936. 
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iridectomy was performed on the right eye one week after the extraction in the 
left eye. Postoperative orders were written specifically to continue the systemic 
administration of tripelennamine, and diphenhydramine therapy was maintained 
only for the left eye. There was no change in the clinical findings in the left eye. 
Two days after cataract , extraction was performed on the right eye, atropine 
dermatitis and conjunctivitis in the surgically treated eye developed, despite the 
oral administration of tripelennamine. The patient had been receiving atropine 
sulfate (1 per cent) daily in the right eye for three days. Instillations of diphen- 
hydramine hydrochloride, in 0.5 per cent solution four times a day, in the right 
eye was added to the therapeutic regimen. Within forty-eight hours the relief 
from symptoms was “excellent” and the decrease in signs “good.” 


SUMMARY AND CONCLUSIONS 

From these consecutive cases, the following general conclusions 
may be drawn : 

1. Atropine sulfate may be continued after the development of 
atropine dermatitis and conjunctivitis, since the reaction is controllable 
by concurrent antihistaminic therapy. 

2. Pronounced improvement with antihistaminic treatment was 
noted within forty-eight hours in 8 of 9 consecutive cases of atropine 
hypersensitivity. 

3. In two thirds of the cases reported, relief from symptoms was 
“excellent” and the decrease in clinical signs was “good.” 

4. A combination of local and general antihistaminic therapy proved 
most effective. This finding was most apparent in a case in which 
atropine hypersensitivity developed during systemic administration of 
tripelennamine alone, while in another case the result was poor when 
treatment was limited initially to local application of an antihistaminic 
substance. 

5. From this limited series, it would seem that the treatment of 
choice is a combination of oral administration of tripelennamine hydro- 
chloride and local use of diphenhydramine hydrochloride. The limi- 
tations of instillation of a solution into the conjunctival cul-de-sac in the 
control of reactions of the skin are obvious. Further studies are being 
conducted with the application of an ointment containing 2 per cent 
tripelennamine hydrochloride to the involved areas of the skin. 

University Hospital. 
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The appetite had been poor for two weeks. He also had nocturia, urinating: 
two or three times during the night. He had noted severe generalized weakness. 
He had lost 8 pounds (3.6 Kg.) in weight. 

The past history was noncontributory. His social and family histories were 
not remarkable. 

On examination the patient appeared well developed and fairly well nour- 
ished but in apparent distress. There was pallor of the skin, lips and mucous 
membranes. Tlie anterior cervical lymph nodes were palpable bilaterally. The 
trachea was deviated slightly to the left. A large, firm, nodular, movable mass, 
measuring 3 by 3 cm., was felt under the right breast, and a smaller mass was- 
palpable under the left breast. The expansion of the chest was decreased bilater- 
ally. There was dulness over the right side, with decrease to absence of breath 



Fig. 1. — Roentgenogram of the chest, showing multiple nodular metastases to 
both lungs. 

sounds. Rales were heard throughout the chest. The heart and mediastinum 
were shifted to the left. The pulse rate was 108 per minute, and the blood 
pressure 114 systolic and 68 diastolic. The abdomen was tense, and the edge of 
the liver was felt to extend 8 to 10 cm. below the costal margin. The surface 
of the liver was nodular. 

^ The left testis was enlarged, nodular, tender and firm; it measured 5.5 cm. 
in diameter. The head of the epididymis appeared unaffected. Two firm, tender 
nodules were attached to the vas deferens, or spermatic cord, just above the epi- 
didymis, one being 0.5 cm. and the other 2 cm.‘ in diameter. The right testis 
was normal. The prostate gland was slightly enlarged, but very tender. 

There were no neurologic signs. 

I made an ocular examination on Feb. 18, 1947: Vision was 6/200 in the 
right eye and 20/15 in the left eye. The extraocular movements were good. 
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observed in the choroid. Metastases were present in the lung, in sub- 
cutaneous tissues of the groin, in the skull, brain, nasopharynx, pleura, 
diaphragm, liver, gallbladder, intestine and kidneys and in the retroperi- 
toneal tissues. The patient also had signs of associated endocrine 
changes — linea nigra, female distribution of pubic hair and hypertrophy 
of the breasts. 

Reichling ® presented a case in 1938 in which the eye was enucle- 
ated because of a suspected malignant melanoma of the choroid. How- 
ever, it was demonstrated later that the growth was a metastasis from 
a tumor of the right testis. The patient died of generalized metastases 
within two months. - Typical tumor cells were observed in the choroid. 
This report was not complete. 

In 1944 Godtfredsen ® reported the third case of choroidal metastasis 
in men and presented a review of the previous cases and the biologic 
and histopathologic characteristics of the tumor. A youth aged 18 
had been aware of increasing swelling of the right side of the scrotum 
for a year. Two months prior to admission aspiration and injection 
were carried out for cure of the hydrocele. However, there was no 
improvement, and later semicastration was performed. The diagnosis 
of chorionic epithelioma was then made. He later noted impairment 
of vision, and a choroidal tumor was seen superiorly and temporally 
in the right eye. His general condition became poor, and he died two 
weeks after admission. Metastases were observed in the cerebrum 
(cortex), lungs, liver, pancreas, jejunum and skin. The hypophysis 
showed none of the changes seen in association with pregnancy. 

REPORT OF CASE 

E. B., a man aged 21, was admitted to the Wisconsin General Hospital on 
Feb. 17, 1947, with the complaint of pain in the right side of his chest. He had 
been well until November 1946, when there developed a dry cough which was 
not associated with a cold. This cough persisted into the latter part of Decem- 
ber. He then experienced pleuritic pain in the right side of the chest. He 
began to raise about one-half cup of bloody sputum a day. He noted at this time 
that the left testis was considerably larger than the right, but it was not 
painful. 

Ten days prior to ‘his admission the left testis became painful, and his right 
eye felt swollen and began to waten Shortly afterward he noted blurring of 
vision,' hhd . two days: prior to admission he was seen at the Davis and Neff 
Clinic. A small, well demarcated elevation of the retina was noted above and 
temporal to. the disk.i!; The following day the patient had " severe pain on both 
sides of his chest and was admitted for complete study. 

5. Reichling, W. : Ocular Metastasis of a ^ Chorionepithelioma, Arch. Ophth. 

19:156 (Jan.) 1938. . .• 

6. Godtfredsen, E. : Choroid Metastases in. Chorionepithelioma of the Tes- 
ticle, Acta ophth. 22:300, 1944. 
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The clinical diagnosis was primary neoplasm of the left testis, probably a 
teratoma or chorionic epithelioma, with metastases to the gastrointestinal tract, 
to both lung fields, to the right eye and to both breasts. 

Laboratory Studies . — The urine was normal. 

Routine studies of tiic blood showed 9.8 Gm. of hemoglobin, witii 3,160,000 
red blootl corpuscles j)er cubic millimeter. The white cell count was 11,100, 
with 72 per cent polymorphonuclear leukocytes (of which 57 per cent were fila- 
mentous .and 15 per cent nonfilamcntous forms), 25 per cent lymphocytes and 
3 per cent monocytes. The sugar and nonprotein jiitrogen of the blood were 
within normal limits. The Wasserm.ann re.action of the l)lood was negative. The 
sedimentation rate was incrcasetl to 35 mm. in one Iiour, corrected (Wintrobe). 



Fig. 3.- 
X 175. 


-Langhans and syncytial cells in a metastatic nodule in the kidney; 


Roentgenograms of the skull showed no evidence of metastasis involving the 
cranial bones. The arms and thighs revealed no metastases. Roentgenograms 
of the chest (fig. 1) showed both pulmonary fields to be riddled with nodular 
shadows, sharply circumscribed and ranging in size up to 4 cm. in diameter. 
There was a slight pleural reaction at the base of the right lung, with a small 
amount of fluid. The left pleural cavity was free of fluid. The size and shape 
of the heart were normal. 

The Mantoux test gave a negative reaction to 0.01 mg. of old tuberculin 
U. S. P. in forty-eight hours. Cultures of aspirated gastric contents did not yield 
tubercle bacilli. 
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There was no injection of the right globe or any proptosis or palpable masses 
about the eye. The right pupil was at 3 mm. and the left 2.5 mm. in diameter. 
Both pupils reacted to light and in accommodation. The anterior chambers had 
normal depth. Tension in the right eye was 10 mm. of mercury (Schi^tz) and 
that in the left eye 13 mm. 

Funduscopic examination of the right eye on February 19 showed that the 
media were clear. The disk had good color and a central cup of medium size. 
In the superior part of the temporal field there was a dark gray, elevated mass, 
which extended to the level of the macula inferiorly, to the meridian of the disk 
nasally and toward the superior temporal periphery; it covered an area about 
eight times the size of the disk. This mass was elevated about 10 D. Along 
the inferior border the macular fibers of Henle were seen in bold relief. In 



Fig. 2. — Photograph of the fundus of the right eye taken on Feb. 25, 1947, 
showing the elevated mass under the retina and the hemorrhages, with light 
centers. 

the center of the elevated area, and somewhat superiorly and temporally, were 
yellow-white patches and irregular hemorrhages. In the superior temporal periph- 
ery, about 7 disk diameters from the disk, there was a pigmented area about half 
the size of the disk, in the center of which a hole was seen in the retina. Slightly 
inferior and nasal to this hole was the operculum. In the inferior half of the 
fundus, beginning about 3 disk diameters from the disk, there was a serous 
detachment of the retina, which was elevated about 4 D. This detachment did 
not extend to the inferior temporal periphery. The left fundus appeared entirely 
normal. 

The impression was that of metastatic tumor of the choroid of the right eye 
with associated retinal detachment and hole. 
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meridian of the optic disk and infcriorly I disk diameter below the level of 
the fovea. It also became more elevated and was seen with a +12 lens in the 
ophthalmoscope. New flame-shaped hemorrhages were seen on each examina- 
tion. Some of these had light centers. The serous detachment in the lower 
part of the fundus increased in extent steadily and, when seen just prior to the 
patient’s death, was elevated 6 D. 

During the patient's course in the hospital the intraocular tension was always 
lower in the involved eye. The only change seen in the left eye was the pallor 
of the optic di.sk, a'Jsoriatcd with the severe anemia. 



Fig. 5. — Metastatic nodule in pancreas, showing typical Langhans and syncytial 
cells to the left and compressed pancreas to the right; X 80. 

An attempt was made to take photographs of the fundus; but, because of 
the high elevation and the poor condition of the patient, the results were not 
satisfactory. One photograph is reproduced (fig. 2). 

The general course of the illness was rapidly downhill. The patient required 
injections of morphine for relief of the pain in the right eye and chest. He died 
on February 27, ten days after admission. ! 

Necropsy . — Autopsy was performed thirteen and one-half hours after death. 
A summary of the findings taken from the complete report made by Dr. Ralph 
C. Frank, of the department of pathology, follows : The pleural surfaces were 
studded with innumerable tumor nodules, of all sizes. Cut sections of the lung 
showed that all portions were involved by round, hemorrhagic and gelatinous 
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The quantitative Aschheim-Zondek test showed 4,000 rat units per liter of 
urine, a value which was very high. 

On February 19 thoracentesis was performed through the ninth intercostal 
space on the right side, between the midscapular line and the axillary line, with 
removal of 850 cc. of bloody fluid. The fluid appeared like venous blood but 
did not clot on standing. Analysis of the fluid .showed 7.6 Gm. of hemoglobin 
and 2,660,000 red blood cells and 8,250 white blood cells per cubic millimeter. 
The cultures yielded no organisms in forty-eight hours. 

On February 20, biopsy of the mass in the right breast and of a lesion over 
the left costal margin was performed by the surgical resident, Dr. Thuerer, 








Fig. 4. — Afetastases to the heart muscle; X 80. 

with use of local anesthesia. The report of this biopsy, by Dr. W. Jaeschke, 
was as follows: 

“The sections showed partly necrotic and hemorrhagic tumors, composed 
of broad bands and irregular . masses of tumor cells. Most of the cells were 
closely packed and moderately vacuolated and had good-sized, oval to round 
reticular nuclei. Mitotic figures were. fairly common. .Some, of the cells were 
not clearly defined and were arranged in irregular syncytial masses of various 
sizes. In some cells the cytoplasm stained blue and in .others . pink. 

“The impression was that of .metastatic chorionic epithelioma.” 

I examined the fundus every other day. The dark, elevated mass continued 
to enlarge during the period of observation. It extended nasally beyond the 
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nodules. The hilar nodes were enlarged and involved by tumor. A small 
hemorrhagic nodule was obserA'ed in the posterior wall of the left ventricle and 
another below the aortic orifice in the endothelium. Multiple metastatic nodules 
were seen under the capsule of the spleen and in cross sections of the organs. 
Similar areas were seen in the liver. The gallbladder was not involved. The 
stomach had small metastases along the greater curvature. A large nodule 



V/ ^-“^^^^stases to the choroid of the right eye, extending to the disk: 
X 0 / 2 . A serous detachment of the retina has occurred on the other side of 
the disk and over the tumor. 


almost occluded the esophageal opening at the cardia. Three nodular areas 
were noted in the jejunum, but the large bowel and rectum were free from 
tumor. Multiple lesions were seen in the pancreas. The right adrenal gland 
had nodules m the medullary spaces and cortex. Both kidnevs had multiple 
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major part of the section was replaced with necrotic tumor cells and large 
hemorrhagic areas (fig. 6). 

The right testis showed normal spermatogenesis and had no tumor. The 
left breast showed no metastases but was hyperplastic, with increased activity 
of the glandular epithelium. The pituitary glands showed no apparent pathologic- 
process. The thyroid was normal. 

The brain was studied separately by Dr. Richard Retter, of the department- 
of pathology. Three distinct hemorrhagic nodules overlay the left occipital 
pole and the left parietal region. On cut section a nodule was seen in the left- 
frontal lobe. On microscopic sections metastatic nodules were seen underlying 
the meninges (fig. 7). There was localized thickening of the meninges over 
the nodules.’ Surrounding the nodules were shrinking and pyknosis of the neurons- 
and moderate increase in glial elements. 

I removed the right eyeball at the time of autopsy, or about fourteen hours- 
after death, and fixed it in Zenker’s solution. The report from the laboratory 
of ophthalmic pathology was made by Dr. Peter Duehr. Grossly, the tumor 
measured 5 by 10 mm. The retina was detached over the tumor mass (fig. 8). 

Microscopic examination (fig. 9) revealed that the eye was of average size. 
The interior of tHe eye contained a tumor occupying about one sixth of the globe. 
The tumor was located in the choroid, extending from the optic nerve forward 
to pass the equator. The main mass of the tumor was filled with blood, making 
study of the cells impossible. Around the periphery of the tumor the .cells 
were well defined. The tumor cells contained large, various-sized, round to oval 
nuclei, which stained pink and were reticulated. The nuclei were closely packed, 
and the cytoplasm was sparse. Among the closely packed cells were vascular 
spaces, which contained only a few blood cells and much foamlike and granu- 
lar, pink-staining material. Mitotic figures were common. The retina was edem- 
atous and detached. The cornea was devoid of epithelium. The anterior chamber 
was open. The iris and ciliary body were not remarkable. The sclera and optic 
nerve appeared normal. 

The final diagnosis was primary chorionic epithelioma of the left testis, with 
metastases to the spermatic cord, kidneys, right adrenal body, liver, pancreas, 
spleen, jejunum, stomach, heart, lungs, brain, subcutis, right choroid and right 
breast. There was also gynecomastia and fibrocaseous tuberculosis of the- 
liver and spleen. 

COMMENT 

The case presented is, as far as we can determine, the fourth case 
of chorionic epithelioma with metastasis to the choroid observed in a 
man. The initial complaint, which brought the patient to the ophthal- 
mologist, was failure of vision in the right eye. He had had a persistent: 
cough, suggesting metastases to the lungs, two months previously.. 
After the visual disturbance, the course was rapidly downhill, the 
patient dying within three weeks. 

The origin of the tumor was in the left testis. Metastases were 
observed in the cerebral cortex, the choroid of the right eye, both 
lungs, the heart, stomach, small intestine, kidneys, liver, spleen, pancreas,, 
the right adrenal gland, the right breast and the subcutaneous tissue!^ 
No metastases were noted in the roentgenograms of the bones. None 
was found in the pituitary body. The urine showed a high concentration 
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nodules under the capsule, being more numerous in the right kidney. The ureters 
contained no metastases. The prostate gland and seminal vesicles appeared 
normal. The right testis was normal, but the left was completely replaced with 
hemorrhagic tumor tissue. There was an area of tumor tissue just above the 
deft testis in the spermatic cord. The thyroid was normal. 

Microscope Examination.—The tumor tissue had an extremely malignant 
appearance, with great variations in the size, shape and chromaticity of the 
nuclei. Mitotic figures ‘were frequently seem. The typical cells had round or 



Fig. 9. — Metastasis to the choroid of the right eye (right side) ; X 90. 
Serous detachment of the retina has occurred over this nodule; the separation is 
within the layer of rods and cones. 


•ovoid nucleoli (fig. 3). Other types had darker nuclei. The cytoplasm was 
basophilic, but for the most part was poorly demarcated, and frequently syncytia 
■of cells were seen in which only the nuclei were distinct and the cell borders 
were completely lost. Necrosis and hemorrhages were of frequent occurrence 
in the various sections. The nodules containing the typical cells were seen in 
the heart (fig. 4), lungs, spleen, liver, pancreas (fig. 5), submucosa of the stomach 
and jejunum, cortex and medulla of the right adrenal gland and both kidneys. 
The left testis showed spermatogenesis in the remaining testicular tissue, but the 



VOLUNTARY DISSOCIATION OF THE ACCOMMODATION 
AND THE CONVERGENCE FACULTY 

Two Observations 

C. KEITH BARNES, M.D. 

FORT WORTH, TEXAS 

M any persons have volitional control of convergence ; at the com- 
mand, “Cross your eyes,” they are able to do so with ease. 
Others cannot, but after a period of tutelage they acquire the faculty. 
A simple exercise to bring this about consists in having the subject 
regard a pencil at the punctum optimum and then hold his eyes in 
their assumed position by “imagining” the pencil after its withdrawal, 
demonstrating an obviously conscious influence. This control probably 
can be conditioned to occupy a subconscious level, since the position 
can be held in the face of distracting influences and the diversion of 
conscious thought. A patient described by W alsh ^ had apparently 
developed great skill in the voluntary control of her convergence and 
in voluntary alternate suppression. A third group of persons is made 
up of those who seem quite unable to acquire volitional control of 
convergence. It has been demonstrated that these voluntarily induced 
convergences are usually accompanied with corresponding increases 
in the accommodation and by miosis; conversely, it is easily possible, 
with numerous devices, to disassociate the accommodation and the con- 
vergence. Those who experiment with ocular gymnastics often find 
that they can accomplish this disassociation voluntarily under certain 
conditions. Years ago I acquired the not uncommon ability of getting 
vivid stereoscopic effects with Brewster type pictures without the use 
of the Brewster instrument. A friend employed in aerial map mak- 
ing introduced me to this phenomenon. He used aerial photographs 
taken over rugged but familiar terrain for the demonstration. His 
employment duties required him to insert these slightly dissimilar 
pictures into a modified stereoscopic device and from the resultant 
three dimensional effect to create the required maps, including to some 
extent the regional topography. He had discovered that he could 
get the same effect impressed on his visual cortex without the use of 
the instrument, and he acquired such facility in the technic that much 
of his work was thereafter done unaided. The phenomenon was 

1. Walsh, F. B. : Clinical Neuro-Ophthalmology, Baltimore, Williams &• 
Wilkins Company, 1947, p. 275. 
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of estrogens. Photographs of the fundus were taken, but the results, 
were not satisfactory because of the high elevation of the retina and 
tumor. One photograph is reproduced (fig. 2). The intraocular tension 
was lower in the eye involved. In previous reports the tension was 
elevated, and the eyes had to be enucleated because of glaucoma. The 
typical Langhans and syncytial cells were seen both in the primary 
tumor and in the metastases. 

Of the 4 cases of testicular chorionic epithelioma with metastasis 
to the choroid, the right eye was involved in 3. Reichling,® in his incom- 
plete report, did not specify which eye. The primary source was 
from the right testis in 2 cases and from the left testis in 2 cases. The 
patient lived two months after onset of visual disturbance in Reichling’s 
case, one month in MacDonald’s, three weeks in mine and two weeks 
in Godtfredsen’s. . 

SUMMARY 

A case of a testicular chorionic epithelioma with metastases to the 
choroid of the right eye is presented. Only 3 other cases of occurrence 
in men have been reported. Three cases with metastases to the choroid 
in women from chorionic epithelioma of the uterus have been reported. 

In the present case, metastases were observed in the brain, breast, 
stomach, intestine, liver, adrenal gland, subcutis, heart, lungs and 
pancreas. 


312 East First Street. 
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and appears slightly magnified. If the hexagonal mesh were moved physically 
to a point 1 foot beyond the window frame, the mesh would appear smaller, in 
keeping with the law of the square of the distance; moving it psychically to this 
position makes it larger by an apparent 20 per cent (estimated). It is then easy 
to increase the accommodation slightly to clarify the burglar mesh in its illusory 
position, then to increase both accommodation and convergence to see the burglar 
mesh in its true position and, finally, to increase both accommodation and con- 
vergence still more to see the hexagonal mesh in its true position ; here it appears 
to be about 20 per cent minified from its apparent size in the illusory position. 

The ocular gymnastics per se are of little interest, and the illusion is easily 
explained. The hexagonal mesh is of such size that the eyes are focused on 
adjacent meshes in the illusory position; the gas bubble patterns serve as effective 
orientation marks. The cerebral picture integrated from these two almost 
identical meshes shows a composite, or summation, of the bubble patterns of 
the two meshes, or true fusion. This means that the lines of fixation of the two 
eyes cut corresponding points of adjacent meshes 2 feet away and intersect each 
other 3 feet away. The eyes, being converged to the 3 foot plane, are under 
about 1 meter angle of convergence. By an increase in disassociated accommodation 
to 1.5 D., the illusory image is clarified but does not leave its illusorj'- plane. It 
seems reasonable, therefore, to assume that psychic localization of the horopter 
in space is predicated on the convergence faculty .primarily and on the accommo- 
dative faculty secondarily or not at all. 

In studies on stereoscopic accuracy in relation to the duration of 
the illumination, Langlands ^ found that a spark discharge of Kso.ooo 
second’s duration permitted considerable accuracy in stereoscopic local- 
ization. As the exposure time increased, the stereoscopic accuracy 
also increased ; this increase was most rapid in tests with time intervals 
between 0.1 and 0.5 second. This zone of rapid increase corresponds 
with the action time of the ocular muscles, but Duke-Elder ® expressed 
doubt that differentiations so fine are based on proprioceptive muscular 
impressions. While stereopsis is the summational effect of numerous 
contributory factors, I believe that psychic localization of the horopter 
is predominantly an expression of convergence, and I find it difficult 
to deny a place to proprioception. The deterioration of stereopsis at 
great distances is in keeping with the infinitesimal variations in con- 
vergence involved. The spark discharge studies of instantaneous 
stereopsis seem compatible with this view, as the brain is merely com- 
paring the flash with the horopter; it is not necessary for one to 
shift the horopter to appreciate whether a spark lies without or within 
it or to estimate the distance quantitatively. The time factor thus 
becomes of secondary importance. It is necessary only for the spark 
to record itself on disparate points of the immobile retinas in order 

2. Langlands, T.; J. Optic. Soc. America 28:45 and 83, 1927; cited by Duke- 
Elder.® 

3. Duke-Elder, W. S. ; Textbook of Ophthalmology, St. Louis, C. V. Mosbv 
Company, 1944, vol. 1, p. 1078. 
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readily identifiable as a voluntary disassociation of the accommodation 
and the convergence faculty, and I was able to duplicate his control 
promptly, with a vivid sensation of peaks and canyons resulting from 
the integration of his photographs. One smaller pinnacle which I 
had scaled a number of times afoot seemed fairly to shoot up at me 
from the familiar creek bed below. Since that time, unaided stereos- 
copy has continued to be easy with suitable material. This phe- 
nomenon is, of course, common among ophthalmologists and among 
roentgenologists ; many of the latter learn to get a stereoscopic effect 
from their films unaided merety by selecting a favorable distance from 
their view boxes. I recount this as information preliminary to the 
following observation. 

The observation resulted from my idly looking out a window. This window 
beside my desk is 24 inches (60 cm.) from my eyes as I gaze over the rooftops 
at an attractive distant building. The glass in this window is reenforced by 
embedded wire mesh, the meshes being regularly hexagonal and about 1 inch 
(2.5 cm.) in diameter. About 4 inches (10 cm.) beyond the reenforced glass is a 
stout burglar screen of another type of wire mesh, the meshes in this case being 
square, regular and slightly more than inch (1.3 cm.) in diameter. The burglar 
screen was put in place because of a fire escape outside the window; the fire 
escape is 2 feet (60 cm.) in width and is guarded by an outer rail of slender steel 
bars. While gazing at the distant building (about 1 mile [1.6 kilometers] away) I 
became aware that the hexagonal pattern of the glass-reenforcing wire was covering 
my view in a curious manner. It conveyed the impression of lying about 12 inches 
(30 cm.) beyond the window frame; that is, it appeared as a mesh wire fence 
dividing the fire escape into two lanes. I fixed the impression strongly in my 
mind and then cautiously increased my accommodation from infinity to the illusory 
position of the wire pattern about 3 feet (90 cm.) away. By doing this slowly, I 
found myself able to bring the details of the hexagonal meshwork into sharp, 
optimum focus, seeing all visible details of the complex little patterns of gas 
bubbles embedded in the glass around the wire. I was able to scrutinize this 
pattern as acutelj' and subconsciously as though it were a sheet of newspaper 3 
feet away. At this time the burglar screen (square) mesh appeared slightly 
blurred but seemed about 3 inches (6.3 cm.) nearer my eye than the hexagonal 
mesh, thus appearing to be displaced outward from its true position perhaps 
9 inches (22.5 cm.). During this illusion the slightest motion of the head created 
multiple plane parallax shifts of these various grills, in keeping with their true 
positions ; the parallax was therefore antagonistic to the illusory impressions, and 
yet the antagonism was not strong enough to disrupt the illusion. 

I have repeated the optical illusion many times and find it no longer necessary 
to begin the experiment by focusing on the remote building (infinity). I can 
focus on the hexagonal mesh within the window glass (at 24 inches, or with about 
1.5 D. of accommodation and 1.5 meter angles of convergence), and then, by 
relaxing a trifle, cause the optical illusion mesh to appear halfway across the fire 
escape (at 36 inches [90 cm.], or with about 1 D. of accommodation and 1 meter 
angle of convergence). This mesh appears somewhat blurred if all function is 
arrested at this point; but if the accommodation is again carefully increased to 
1.5 D. and the convergence is left at 1 meter angle, the blur disappears and^ the 
wire with its little bubbles takes on normal clarity, retains its illusory position 
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eye pieces and experiences obvious separation of the images. By 
selecting a small defect or a preplaced ink dot on one of the slides 
(preferably for the dominant eye); the subject may suppress the 
other e3^e and accommodate to maximum acuity on the defect, and 
then on the whole slide. This image may be made crisp and clear, 
and held that way. Then, by volitional convergence' control (actually, 
a reduction of convergence) the diplopia can be made to lessen. When 
the two images finally come very close to each other, they will abruptly, 
slip together with a stidden motion and a simultaneous magnification 
in size. The magnification must be of central (not lenticular) origin, 
since the monocular slide having the defect has been kept, in sharp focus 
throughout. If the diplopia disappears at the same instant that the 
monocular slide defect is gotten into correct focus, the demonstration 
is incorrect, and the tube divergence must be increased slightly to 
increase the diplopia. A position can be found which will give a clearly 
obvious time lag between the correction of the accommodation and the 
correction of the diplopia, with the described abrupt change in size. 
The only change occurring at the instant of sudden magnification is 
a simultaneous sudden decrease in convergence. 

My second, and more interesting, observation in this matter is related to a 
curious case which came to my attention; I regret that she can no longer be 
reached for better systematic study. The woman, in her early thirties, presented 
herself for refraction, with no complaints except the slight .inadequacy of her 
glasses. Her refractive error was of no consequence, and a minor change 
restored satisfactory acuity. During the refraction an apparent’ right hyperphoria 
of 2 A for distance was found, but for some reason no duction tests were per- 
formed at this visit. She was given instead a pair of temporary prism clip-ons 
to wear over her old glasses. She wore the prisms for two weeks and returned' 
to report complete indifference to them; they had no effect whatever, either favor- 
able or adverse. At this time the duction rneasurements were taken and a 
remarkable picture appeared. The ductions seemed almost unlimited in., all , 
• directions. She would promptly .overcome a 5 D. prism base down before 
either eye, describing diplopia only during the fractioh of a second it required for 
her to overcome the prism. A 5 D. prism base up was accepted just as ,readily. 
'Vertically placed prisms of S D. with bases opposite before the two eyes did not 
disturb her; she again described only a fleeting instant .of diplopia. Ten 
diopters per eye (a total of 20 D.) if applied gradually was overcome. 

She , was intelligent and cooperative and presented herself for periodic 
examination a number of times, displaying a ready grasp of all questions an.d. 
much insight. She had always considered her eyes normal and denied there 
being any personal or familial history of strabismus. The existence of her ocular 
novelty did not weigh on her in the least, and she returned only to enable me to 
observe this unusual performance further. Under slowly, moving Risley rotary 
prisms I repeatedly watched the behavior of her eyes. The eyes would deviate 
independently toward the apexes of the prisms to a remarkable degree. By 
increasing the base-down prism before one eye, I could make the eye turn higher 
and higher at the same time that base-up prism was forcing the other eye down- 
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to establish its position in relation to that of the horopter. The position 
of the horopter, while constantly varying, is at any instant available 
for instantaneous comparisons. 

In his discussion of lesions involving the posterior oculogyric 
mechanism, Walsh ^ mentioned the case reported by Holmes and Horrax, 
in which the patient, after a military head injury, sustained no paresis 
of the extraocular muscles but was unable to converge on a hear object 
and lost his stereopsis. Walsh ® quoted Adler in listing the mechanisms 
involved in perception of depth : • 

(7) Accommodation: As each eye must be accommodated for objects nearer 
than infinity in order to see them clearly the amount of accommodation necessary 
may be of some aid in determining their position. This is a relatively unimportant 
factor in man, however. 

This small part played by pure accommodation must be very minor. 
It is extraordinarily difficult to estimate the distance of a soap bubble 
above one against a cloudless sky with one of the eyes covered. The 
integration of two images for binocular depth perception introduces, 
among other things, the convergence factor and .the dissimilarity of 
the images. These also can be readily separated by many means. I 
recently saw some three dimensional material prepared from photo- 
graphs in such a manner that the topographic, or relief, effect was 
intentionally exaggerated through the stereoscope; the binocular resul- 
tant was startling in its stereoscopic impact, but the mean level of the 
picture was stable; it lay on the horopter determined by the state of 
the eyes ahd the viewing mechanism. The horopters for the various 
levels of the picture involved changes in convergence, but no changes 
in accommodation. 

The increase in the disassociated accommodation during my illusion 
with the grills accounts for the magnification of the illusory image; 
but since the eye is accommodated 1.5 D.' to see the true image in its 
true position and also 1.5 D. to see the illusory image clearly, this 
increase is not a real one;, it is only relative to the convergence. Thus, 
the convergence also becomes the only variable in action to affect the 
image size as well. It is possible to demonstrate this on the major 
amblyoscope easily. Throughout the experiment the tubes are left 
locked after a selected position has been found. One may place 
a moderate burden on the accommodation, if desired, by putting . 
— 3 D. spheres in the cells of the eyepieces.- Then, by trial and error,, 
a position of relative divergence is located' for , the tubes in which 
horizontal diplopia exists hut which can be overcome in a few sec- 
onds. The tubes are locked. . The subject returns his eyes to the 


4. Walsh,i p. 299. 

5. Walsh.i p. 253. 
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information of possible value. I believe that she maintained her almost perfect, 
and remarkably deceptive, cosmetic and functional binocularity by means of 
exceedingly rapid alternation — alternation in the ps3’’chic or integrative sense — 
and that visible (slowed down?) physical alternation occurred only under 
induced stress with the impediment of fatigue. 

Her interesting exhibition may have the significance of a “missing 
link” in the fusion problem. As a rather crude demonstration of this 
mechanism, one may mentally picture two glass tubes 1 meter in length 
and a few centimeters in diameter standing erect, side by side. One 
may then picture a large cork in each tube, the cork being slightly 
smaller than the tube, so that it can drop through with perfect free- 
dom and no friction and yet fit the tube reasonably well. One may 
then imagine a mechanical device in the bottom of each tube which 
will project or shoot small round metal shot upward against the 
bottom of each cork. By synchronization of the frequency and 
velocity of the upward streams of shot, it would be a simple matter 
to make the corks rise equally in the tubes. Firing the shot with 
greater force would send the corks higher; reducing the force of the 
shot would let the corks ride lower in their cylinders. If the shots 
were fired with sufficient frequency, the inertia of the corks would 
cause them to ride motionless in their tubes; reducing the number of 
shots per second below the inertia reaction time of the corks would 
impart a visible jiggling or flutter to the corks. This simple experi- 
ment is admittedly crude, with various mechanical flaws, but may 
serve to demonstrate the idea. I have therefore toyed with the haz- 
ardous thought that this patient may hold a clue to the nature of fusion ; 
that fusion may indeed be based on a rapid neurologic alternation of 
two dissimilar images, with ocular parallelism enforced in most people 
by the speed of the alternation. This patient’s lack of true stereopsis 
does not necessarily militate against this view if her condition is con- 
sidered a borderline one, lying between the physiology of “normal” 
binocularity and that of manifest strabismus. As a corollary, one 
might again revive the theory that strabismus occurs in persons who 
have defective synchronization of the paired oculoneural “stroboscopes.” 

summary 

Two observations on the voluntary dissociation of the accommodation 
and convergence faculties are discussed. The first observation sug- 
gests that the psychic concept of the location of the horopter in space 
is primarily related to convergence, rather than to accommodation. It 
also suggests that the psychic magnification of near objects and mini- 
fication of distant objects in excess of that based on the law of the square 
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ward. The eyes could be readily observed over the edges of the Risley prisms, 
■and the effect was disconcerting. The cover test performed repeatedly by several 
trained observers failed to reveal any abnormality under closest scrutiny except 
the trace of right hyperphoria. She gave every evidence of cosmetic and func- 
tional binocularity to several observers on routine examination. Under the higher 
■prism stresses she would describe distortions of various types; for example, a 
square window would be converted to an oblique lozenge, but would never appear 
double. I was unable, in my perplexity, to record trustworthy figures for her 
•ductions ; she seemed to reach variable, but always extreme, end points in accord- 
■ance with anatomic limitations and fatigue. The more vigorous applications of 
prism would cause fleeting dizziness, which she calmly ascribed to distortion of her 
field. She rejected the higher strengths of vertical prism clip-ons for interval 
wear between visits because of the distortion, but never because of diplopia. She 
accepted up to 6 D. with base up or base do'wn on either eye for prolonged wear 
(days) with the intelligent description of only minor nuisance value. On removing 
the clip-ons, one could see the eyes in their abnormal positions for an instant 
before they assumed a common level; she described diplopia during these quick 
.adjustments. 

The horizontal ductions behaved similarly, both with Risley prisms and with 
the major amblyoscope. As base-out effect was increased, she described the 
usual minification and recession of her image, but would hold a single image to 
the maximum available with the instruments. The eyes would visibly be turned 
in very strongly and would elicit a description of a slight and transitory pulling 
sensation in the areas of the outer canthi; I presumed that these sensations 
•originated from the check ligaments. A base-in effect caused the eyes to diverge; 
"beyond 20 A, she seemed to lose control in some manner which she could never 
fully explain but which she firmly insisted was not doubling of her images. As 
the base-in effect was increased, she described magnification of her image, which 
seemed to draw closer. I believe her confusion at 20 A base in was probably due 
to this magnification and approximation, with loss of the image within her near 
point ; i. e., it was due to inability to diverge beyond 20 A and accommodate for 
-near point simultaneously ! On the Keystone stereoscope, with "the familiar 
stereopsis card, she was unable to demonstrate any third degree fusion on repeated 
trials. She readily demonstrated pseudostereopsis with coins, pencils, and the like, 
but her monocular behavior was as good as the binocular. A Verhoeff 
stereoptor® unfortunately, was not available. 

. In an effort to determine a basis for possible prism needs, I asked her to 
return some evening when she felt unusually fatigued; she did so and provided 
another most interesting exhibition. On the major amblyoscope, I first applied 
divergence ; when she reached the area of 12 A, I thought I detected a tremor or 
flutter in her. eyes. Repeating the maneuver several times very slowly and watch- 
ing each lateral limbus with a hand loupe, I found a variable point in the 12 A 
divergence area where she would display a very fine conjugate horizontal oscillation, 
too rapid to count, but probably of almost the flicker or frame frequency of 
early motion pictures. At this threshold she still denied diplopia but described 
a rather pronounced blurring of her image. Beyond this point she elected, left 
fixation and described immediate diplopia as the right eye resumed cosmetic 
parallelism. 

I have deeply regretted the haphazard nature of those examinations, for 
subsequent deliberation convinces me that this woman’s ocular behavior holds 



A SURGICAL APPROACH TO THE INFERIOR 
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D r. JAMES WATSON WHITE was the first to operate on 
the inferior oblique muscle at its insertion, when, in 1936, he 
performed a recession of its tendon on the globe. He described the 
surgical technic, and the highly successful results obtained, in the June 
1943 issue of the American Journal of Ophthalmology J The procedure 
was immediately recognized as a most significant contribution to ophthal- 
mic surgery, and repetition by others of Dr. White’s faultless result 
attests its value.^ It seems appropriate, therefore, to refer to this 
operation — the recession of the tendon of the inferior oblique muscle — 
as the James Watson White operation. 

In doing the White operation at the New York Eye and Ear 
Infirmary, without detaching the lateral rectus muscle, I have not 
found the usual approach through the conjunctiva completely satisfactory. 
The incision is usually made downward from the tendon of the lateral 
rectus muscle, and at no place does it directly expose the inferior ' 
oblique muscle. A search of the literature did not reveal any suggestion 
for a better exposure. An approach which seems an improvement is 
therefore submitted. This method was developed in the clinic of Dr. 
Raymond Emory Meek. 

Surgical approach to the inferior oblique muscle at its insertion, 
when the lateral rectus muscle is not detached, is not an easy task.® 
With the method I have seen used, the surgeon locates the muscle 
by making blind sweeps with a muscle hook. If and when the muscle 
is brought into the conjunctival wound, it is hidden by the bulbar fascia 
of Tenon. This fascia must be dissected to expose the muscle and 
its tendon. Each time the muscle slips off the hook, this procedure 
is repeated, resulting in mutilation of the bulbar fascia of Tenon. Good 
exposure and convenient working conditions are only occasionally 


fDr. Johnson died July 13, 1948. 

Read before the New York Academy of Medicine, Section of Ophthalmology 
Jan. 20, 1947. 

1. White, J. W. : Surgery of the Inferior Oblique At or Near the Insertion 
Am. J. Ophth. 26:586 (June) 1943. 

2. McDannald, C. E. : Unpublished data. 

3. Berens, C., in discussion on White. 
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of the distance is predicated on convergence primarily, rather than on 
accommodation. 

• The second observation involves an unusual case of fusion anomaly 
in -which lifelong functional parallelism appeared to depend on alter- 
nation at or above the frequency of flicker. It is believed that this 
case may be evidence in favor of the theory of physiologic alternation 
as a basis of fusion. 

921 Neil P. Anderson Bldg. (2). 
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obtained. As other troublesome accidents, the surgeon may (1) seize 
the inferior rectus muscle on the muscle hook by mistake, either alone 
or with the inferior oblique muscle; (2) sever the inferior rectus 
muscle from the globe, because he has mistaken it for the inferior 
oblique muscle; (3) injure the inferior rectus muscle necessitating 
later resection ; (4) split the lateral rectus muscle by catching its lower 
half on the muscle hook, and (5) sever or damage the branch of the 
oculomotor nerve supplying the inferior oblique muscle. 

These problems are all encountered as a consequence of the remote- 
ness of the usual conjunctival incision from the muscle. When the 
incision does not overlie the inferior oblique muscle, direct exposure is 
impossible. Placement of the new incision and the technic of exposure 
to be described afford a direct view of at least a portion of the muscle, 
and the surgeon is thus enabled to pass the muscle hook more correctly 
and with greater ease. 

OPERATIVE TECHNIC 

The globe is held in the position of extreme adduction by traction exerted 
on a suture placed in the limbus on the lateral side of the cornea and held by an 
assistant. The suture used is 00 braided silk on an atraumatic needle. If the limbal 
suture is not used, adduction may be obtained by means of a muscle hook placed 
under the tendon of the lateral rectus muscle. 

With a Lester forceps the conjunctiva is picked up just below the lower border 
of the lateral rectus muscle, at a point midway between the limbus and the outer 
canthus. The conjunctival incision is continued horizontally along the lower 
border of the lateral rectus muscle to the lateral fornix. 

The bulbar fascia of Tenon will then be exposed in the conjunctival wound. 
At the outer canthus this fascia is cut and spread apart with a pair of Stevens 
scissors. The inferior oblique muscle will be seen through the opening in 
Tenon's fascia. The fascia is retracted with a Desmarres retractor. The extent 
of muscle thus exposed varies from its anterior border alone to over one-half 
its width. The amount of muscle exposed is directly proportional to the width 
of the palpebral fissure, the amount of backward bowing of the lateral orbital 
margin, the length of the lateral check ligaments and the length of the optic nerve. 
It varies inversely with the amount of the retrobulbar injection. The amount of 
muscle exposed also varies with the position of insertion of the muscle into the 
sclera — the closer to the cornea the insertion, the greater will be the exposure of 
the muscle. 

A hook is next passed around the muscle. If any fascia is included, another 
hook should be placed so as to exclude Tenon’s fascia from its grasp. A suture 
(from 0 to 000 in size) is next passed around the muscle. The ends of the suture 
are secured by a suture clip. Should the muscle slip off the hook, the suture enables 
the surgeon to replace the hook without further trauma to Tenon’s fascia. Should 
the hook not be replaced, a recession operation may be completed without it. 

With Lester forceps and a Stevens scissors. Tenon’s fascia is dissected away 
from the muscle and its tendon. Under no condition should any dissection be 
made along the muscle more than 5 mm. beyond its insertion because of the danger 




(1) A traction suture is placed in the temporal limbus. (2) The globe is held 
in the position of extreme adduction by traction on the suture; the drawing shows 
the position of the conjunctival incision and its relation to the inferior oblique 
muscle, which is exposed to view by the Desmarres retractor. (3) A muscle 
hook elevates the upper edge of the opening in the conjunctiva and Tenon's 
fascia in order to show the lateral rectus muscle overlying the global end of the 
inferior oblique muscle. (4) A muscle hook elevates the conjunctiva, with 
exposure of the lateral rectus muscle, which, in turn, is elevated by another hook, 
with exposure of the insertion of the inferior oblique muscle. (5) A suture 
replaces the muscle hook around the inferior oblique muscle. 

During the actual surgical procedure, neither the upper edge of the con- 
junctival incision nor the lateral rectus muscle need be retracted. 
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A rtificial radioactive isotopes were introduced for turn-over 
studies on the eye by Kinsey, Grant, Cogan, Livingood and Curtis.’- 
These investigators used Na P and Cl in their work with rabbits. 
Recently, Wang- studied the movement of radioactive sodium and 
chloride in dogs, whereas Visscher and Carr ^ (in dogs) and Scholz, 
Wilde and Cowie^ (in guinea pigs) limited their study to radiosodium. 
These investigations revealed the steady state ratios of the tracer ele- 
ments between plasma and ocular fluids and the turnover rates of 
these constituents in the aqueous humor. The investigations of Visscher 
and Carr® and Wang® included studies on the rate of entrance of 
the radioactive elements into the cerebrospinal fluid. All these results 
confirmed the impression of the usefulness of radioactive elements 
as tracers in biologic studies. Quantitative data of great accuracy were 
secured by measuring (with the Geiger-Miiller counter) radiations 
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of injury to the nerve. This nerve enters the posterior border ^ or the upper 
border ® of the muscle about 12 mm. from the globe. The inferior oblique muscle 
is now ready for operation. 

COMMENT 

The usual approach for exposure of the inferior oblique muscle 
has been discarded, for the reasons stated. With the method described, 
an incision is made parallel with the external rectus muscle and extended 
along its lower border to the lateral fornix; thus the inferior oblique, 
muscle is more satisfactorily exposed and is more readily accessible. 

118 East Sixty-Fifth Street. 

4. Whitnal, S. E. : The Anatomy of the Human Orbit and Accessory Organs 
of Vision, ed. 2, London, Oxford University Press, 1932, p. 279. 

5. Wolff, E. : The Anatomy of the Eye and Orbit, ed. 2, Philadelphia, The 
Blakiston Company, 1940, p. 182, 
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graphic plate, and by Evans,® in mounting the tissue section directly 
on the photographic emulsion of a plate or film. In these processes, 
the preparation was first developed photographically and then sub- 
jected to histologic staining procedures. The reduced silver grains 
of the emulsion were closely superimposed on histologic details and 
were well alined to the finer structures of the thin sections. 

In the present study, a first attempt was made to use radiosodium 
for radioautographic studies of the tracer in the eye. In view of the 
relatively short half-life of this radioisotope and the fact that there is 
no preferential binding of sodium to structural and chemical constituents 
of the ocular tissues, the technic in the work with iodine and other 
isotopes had to be modified or replaced with new methods. 

MATERIALS AND METHODS 

Two principal methods of radioautography were selected. First, the technic 
developed by Evans for studies on the distribution of iodine in the thyroid gland 
was applied to thin tissue sections of eyes of experimental animals. Since a 
description of this procedure is not readily available to ophthalmologists, it will 
be presented here in brief form as it was used on the eye. 

The tissue was fixed and dehydrated in acetone or absolute alcohol (three 
changes, three to five minutes in each change), embedded in paraffin and cut in 
sections 10 to 12 microns in thickness. Ribbons containing two or more sections 
each were spread on water at approximately 42 C. and then quickly transferred 
to a. vessel with cool water. In the darkroom, films (kodak dental x-ray film 
ultraspeed®) or plates (kodak lantern slide medium contrast plate® 2 by 2 inches 
in size) were slipped under the floating sections to lift them from the water. The 
preparations, consisting of the sections on films or plates, were dried by a fan 
and stored in light-tight boxes. On the following day, the paraffin was removed 
in a xylene bath, and (after drying) the preparations were returned to the storage 
boxes for the desired time of exposure. The photographic films or plates with 
the tissue sections in place were developed in a developing solution (Eastman 
D-11,® for example) for two to five minutes and further processed in the usual 
way. The sections were then stained with Delafield's hematoxylin (overstained) 
and passed through acid water; the emulsion on the back of the film was removed 
by scraping, and the sections were then passed through ammonia water, stained with 
eosin, dehydrated, cleared and mounted in balsam. The tissue for the micro- 
scopic sections was obtained in three ways: (1) by removing the iris and ciliary 
body after opening the globe by an equatorial section; (2) by keeping intact the 
entire anterior segment without lens; (3) by cutting slices from frozen globes 
adjacent to the vertical meridian plane. 

The second method used was one of gross examination and has not been 
described before. The experimental animal received the radioactive tracer material 
by local or systemic route and was killed after a planned interval by intravenous 

9. Evans, T. C. : (a) Preparation of Radioautographs of Thyroid Tumors for 
Study at High Magnification, Radiology 49:206-213 (Aug.) 1947; (b) Radio- 
autographs in Which the Tissue Is Mounted Directly on the Photographic Plate 
Proa Soc. Exper. Biol. & Med. 64:313-315 (March) 1947; (c) Selection of 
Radioautographic Technic for Problems in Biology, Nucleonics 2:52-58 (March) 
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emitted by the radioactive elements in samples of ocular fluid after 
their introduction under various conditions. 

Although the counter technic eliminates many errors and facilitates 
quantitative studies, it does not provide maximum information on the 
topographic relation of the tracer atoms within individual structures 
of the eye. Such a purpose seems better served by radioautography, 
which under certain conditions is suited to determination of actual 
location and differences of concentration of the radioactive elements 
with respect to histologic landmarks. The technic makes use of the 
photographic action of the radiations emitted by the tracer substances. 
Thiis, the photographic plate gives a visible representation of the dis- 
tribution of the labeled atoms in sections or slices which have been 
placed on the radiosensitive emulsion. 

The method is not new, as the principles were recognized and used 
forty years ago by Miigge ® to locate, topographically, radioactivity in 
minerals. About twenty years later, Lacassagne, I^attes and Lavedan ® 
studied the deposition of a naturally occurring radioelement (polonium) 
in renal tissue of the rabbit. In the last ten years, after radioisotopes 
of elements which occur normall}' in tissues were made artificially, the 
method has been employed to investigate (histologically) the localiza- 
tion of radioactive iodine in the thyroid, phosphorus in lymph glands 
and strontium in bone. These radioactive isotopes have a relatively 
long half-life (as compared with the 14.8 hours of Na ^^) and are 
deposited preferentially in the tissues in which radioautographs have 
been obtained. Hamilton, Soley and Eichorn ' produced many excel- 
lent autographs of radioiodine in the thyroid by fastening the tissue 
section (temporarily) very close to the photographic plate. Permanent 
alinement of tissue and autograph was obtained by Belanger and 
Leblond,® in coating the tissue with emulsion removed from a photo- 

5. Miigge, O. : Radioaktivitat und pleochroitische Hofe, Zentralbl. f. Min., 
Geol. u. Paleont., 1909, pp. 65, 113 and 142. 
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8. Leblond, C. P. : Locating Iodine in Tissues Autographically Especially 
After Fixation by Freezing and Drying, Stain Technol. 18:159-164 (Oct.) 1943. 
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of Thyroid Gland by Coating with Photographic Emulsion, Proc. Soc. Exper. 
Biol. & Aled. 67:74-76 (Jan.) 1948. 
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a dog and a monkey were given similar injections to determine whether any 
species difference could be noted. In this series of experiments the gross method 
of autoradiography with frozen slices was used. When the paraffin section 
technic was tried, the relatively small amount of radiosodium in the preparations 
was apparently lost prior to embedding, so that no photographic effect was 
produced. 

Res^{lts — At the earliest interval, of thirty minutes, the radioactive 
material appeared in the rabbit’s eyes predominantly in the region 
of the ciliary body, choroid and optic nerve, as interpreted by the 
maxima of darkening of the film emulsion. From the region of the 



Fig- 1.— Radioautographs of rabbit eyes (i) thirty minutes, (2) one hour, (3) 
two hours and (4) four hours after intraperitoneal injection of radioactive sodium, 
0.6 to 0.8 millicurie per kilogram of body weight. 

ciliary body the tracer element permeated the vitreous at its base. 
Another, less marked, accumulation of radioactive sodium -was indicated 
on the film at the posterior part of the vitreous, in front of the optic 
nerve. These two localities represented the main portal of entry of the 
labeled ions into the vitreous, whereas the spreading of radioactive 
sodium from the choroid through the retina was of a lower degree 

(fig- 1)- 

So far as the anterior segment of the eye was concerned, auto- 
radiographs of the early stages suggested that in the rabbit eye the 
tagged sodium diffused after passing through the walls of the ciliary 
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injection of an overdose of sodium pentobarbital. Death occurred after a few 
seconds, and the eyes were enucleated with as little trauma as possible. They 
were rinsed in isotonic sodium chloride solution U.S.P. and frozen by being 
embedded in solid carbon dioxide U.S.P. for five minutes and in a freezing 
mixture of dry ice® and alcohol for an additional five minutes. The frozen globes 
were bisected meridionally with chilled razor blades and microtome knives. By 
cutting a broad calotte from each half, two slices were obtained which measured 
in thickness between 1.5 and 2.5 mm., and their surfaces were made smooth by 
paring. The slices were cut by hand as evenly as possible. Care was taken to 
maintain the tissue in the frozen state during the preparation of the slices. For 
photographic exposure, each preparation was placed in an individual paraffin- 
lined container, which held the slice in close apposition with the sensitive film 
(kodak dental x-ray film ultraspeed®). The latter waff protected by a single layer 
of cellophane. Here, again, precaution was taken to prevent any, even superficial, 
melting of the frozen slices. For this purpose, the containers were kept for the 
period of film exposure in a “deep freeze” chest. When radiosodium had been 
given by systemic injection, the films were exposed for forty-eight hours. After 
local administration of the tracer material, the time of exposure was adjusted 
to the expected amount of radiation from Na-^ in the preparation. The pro- 
cedures of developing, fixing, washing and drying were the same as those applied 
in the preparation of thin paraffin sections. In most instances the slices were 
photographed to permit comparison of anatomic details with the radioautograph. 

The radioactive sodium was produced in the cyclotron at Columbia University 
(department of physics) and arrived at the laboratory as a very dilute (approxi- 
mately 0.01 per cent) solution of sodium chloride. The radioisotope represented 
only a small part of the total sodium content. A volume of the solution, containing 
the desired amount of radioactivity, was evaporated to dryness and later redissolved 
to a final concentration approximately that of isotonic solution of sodium chloride. 

Preliminary experiments were carried out on the photographic effect of agar 
disks containing a measured amount of Na^^. Disks 11 mm. in diameter and 1.5 
or 3 mm. in thickness, containing 0.1 microcurie, produced a moderate darkening 
of the (dental x-ray) film, which had been exposed for forty-eight hours and 
developed in Kodak Developer D-11 for two minutes. A disk of plain agar 
(1.5 mm. thick) between the film surface and the radioactive disk almost com- 
pletely prevented the photographic effect under similar conditions of exposure. 
This was also the case when the amount of the Na^* in the superimposed disk 
was tripled and the thickness of the interposed layer of nonradioactive agar was 
changed to 2.5 mm. The placing of a layer of cellophane between the radioactive 
material and the photographic emulsion did not appreciably influence the intensity 
and sharpness of the autograph. It is planned to report, in a later paper, the 
quantitative values of film darkening by agar disks of different degrees of radio- 
activity under standard conditions. 

ENTRANCE OF RADIOSODIUM INTO OCULAR FLUIDS FROM THE BLOOD 

Tec/im'c.— Intraperitoneal injection of a solution containing radiosodium was 
selected as a general route. The technic of Kinsey, Grant, Cogan, Livingood 
and Curtis^ was followed in that radioactive sodium was dissolved in 5 cc. of 
isotonic sodium chloride solution. The amount of the artificial radioactive element 
injected, expressed in terms of radioactivity, varied between 0.6 and 0.8 millicurie 
per kilogram of body weight. The intervals between injection and enucleation 
were 30 minutes, 1 hour, 2 hours and 4 hours, respectively. The study was 
carried out on 8 chinchilla rabbits, which averaged 2.5 Kg. in weight. Two cats, 
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epithelium with this technic, the metabolic inhibitor was administered 
twenty minutes prior to the intraperitoneal injection of radioactive 
sodium, and the experiments were terminated after one or two hours. 
Introduction of cyanide into the anterior part of the eye resulted in 
a notable increase in the protein permeability of capillaries of the ciliary 
region. Therefore, in the control eyes, a similar effect on these capillaries 
was produced with histamine iontophoresis, which has been shown not 
to interfere with the action of the cytochrome oxidase. Histamine 
dihydrochloride (0.1 per cent) was used, the electric field being applied 
with the anode on the eye for two and one-half minutes at 1 milliampere. 
The experiment was repeated five times. 

Although the radioautographs of both eyes showed similarity in 
the general distribution of the radioactive sodium, a somewhat cir- 
cumscribed and much denser darkening of the film was observed 



Fig. 3.— -Radioautographs of rabbit eyes one hour after intraperitoneal injection 
of radiosodium: (a) eye pretreated with cyanide and (&) eye pretreated with 
histamine by iontophoresis. 

in the area corresponding to the ciliary body in the slices of eyes treated 
with the metabolic poison (fig. 3). Hence, there was suggestive evi- 
dence in the radioautographs that the inhibition of the secretory mechan- 
ism by cyanide resulted in accumulation of the tracer element in the 
region of the ciliary body. 

Comment . — In previous experiments with the dye T-1824 on eyes 
with increased permeability of the capillaries, the movement of the dye- 
albumin complex was followed. It was concluded that in the early 
phase, after intravenous injection of the dye, the colored material 
passed through the walls of the ciliary capillaries into the tissue inter- 
stices of the ciliary processes, and from there into the iris and the aqueous 

11. vOT Sallmann, L., and Dillon, B. : The Effect of Diisopropyl Fluorophos- 
phate on the Capillaries of the Anterior Segment of the Eye in Rabbits Am T 
Ophth. 30:1244-1262 (Oct.) 1947. ’ 
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capillaries into the extracellular fluid of the processes and of the iris, 
entering chiefly by this route the aqueous in the anterior chamber. The 
degree to which the capillaries of the iris participated in the passage 
of labeled sodium from blood to aqueous humor could not be determined. 
In the few experiments on the dog (2 eyes), the cat (4 eyes) and the 
monkey (2 eyes), the observations were made one hour after injection 
of radiosodium, an interval comparable to that for the rabbit ; however, 
the darkening of the area of the ciliary body in films from the dog 
and the monkey was not so intense as in films from the rabbit. In the 
experiments on the cat there was no difference between the darkening 
of the region of the ciliary body and that of the neighboring areas. In 
these species, as in rabbits, I'adioactive sodium entered the vitreous 
predominantly at its base and in the area Martegiani (fig. 2). 

A second possible mechanism, that is, active transfer of the tracer 
across the barrier of the ciliary epithelium into the posterior chamber, 



Fig. 2. — Radioautographs of (a) cat eye and (&) dog eye one hour after intra- 
peritoneal injection of radiosodium, 0.6 to 0.8 millicurie per kilogram of body 
weight. 

followed by diffusion through the pupil into the anterior chamber, must 
be considered in the later stages. An attempt was made to procure 
visible evidence of such a secretory mechanism in the transport of 
radioactive sodium 'from blood to the fluids of the eye. The simplest 
way to distinguish between active transfer or secretion and passive 
penetration seems to be to cut off by the use of metabolic poisons the 
source of energy by which this transfer operates. For this purpose, 
a 0.5 per cent solution of sodium cyanide was introduced into the 
anterior segment of the eye by iontophoresis from the negative pole 
(2 milliamperes for five minutes). On the basis of previous investiga- 
tions^® on the inactivation of the cytochrome oxidase in the ciliary 

10. von Sallmann, L. : Controversial Points in Ocular Penicillin Therapy, 
Tr. Am. Ophth. Soc. 45:570-636, 1947. 
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radioactive material injected. Fifty eyes were examined in this series. In the 
group in which diffusion was studied in the enucleated globes, the injection was 
made immediately after excision, and the globes were suspended in individual 
moist chambers, kept at 37 C. They were removed in series, at 1, 2, 4 and 6 
hours, to be frozen, sliced and used for radioautographs. Tlie control eyes given 
injections intra vitam were enucleated at the time intervals previously indicated 
and, processed in the usual way. As a rule, from each eye two frozen slices 
next the meridional plane were available for the radioautographs. 

Results . — Under the conditions of the experiment, diffusion of the 
labeled ion in the living eyes was rapid, and, as expected, occurred 
at a much faster rate than had been observed with penicillin or hemo- 
globin, studied previously. The radioactive element had apparently 
diffused through more than two thirds of the vitreous within one 
hour, but was still unequal^ distributed after two hours, whereas after 
four hours the intensity of the darkening of the film was homogeneous 
in the region corresponding to the vitreous space. With this method, 
traces of radiosodium could be demonstrated in the aqueous humor one 
hour after the intravitreal injection. The distribution of the electrolyte 
in the anterior and in the posterior segment of the eye approached 
equality at a ten hour interval; later, that is, twelve, eighteen and 
twenty-four hours after injection, the content of the anterior chamber 
emitted a moderate amount of radiation, in contrast to the vitreous 
space, in which the photographic effect of the tracer was still very 
marked. The region of the ciliary body, and also of the optic nerve, 
stood out in a few radioautographs as darker areas, suggesting a pref- 
erential route of absorption. This observation will be considered later 
in the experiments on absorption from the vitreous. 

In removed globes the radiosodium seemed to diffuse at a lower 
rate. No relative decrease of darkening of the film in the region 
corresponding to the anterior chamber was seen at the later intervals 
when the film was compared with the photographic effect in the area 
representing the vitreous space. There was no contrasting darkening 
of the region of the ciliary body, such as was observed in the living eyes. 

Comment . — It was shown in the experiments with agar disks con- 
taining low concentrations of Na^* that the labeled ion at a distance 
greater than 1.5 mm. from the film reduced the silver granules to a 
negligible degree. Therefore, radioautographs of thicker slices of the 
eye indicated principally the distribution of the radiating atoms within 
the layers nearest the film surface. This condition, the standardization 
of the intravitreal injection and of the slicing of the globes and the 
comparison of the pictures obtained from the two slices in each 
instance, permitted evaluation of the speed of diffusion of the radiosodium 
within the cavities of the eye. However, intravitreal injection of any 
material, even in minimal quantities or with a minimum of trauma. 
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humor of the anterior chamber. The capillaries of the iris also were 
dilated, but obviously did not permit passage of the blue material. It is 
unlikely that the gradient of permeability between the capillaries of the 
iris and those of the ciliary body as observed for colloids could exist for 
crystalloids, since it is thought that the capillary walls throughout the 
body allow simple physical diffusion of these substances. It can be 
assumed, therefore, that the capillaries of the ciliary body, as well as 
the capillaries of the iris, permit the movement of radiosodium from the 
blood to the fluids of the eye. 

Kinsey and Grant calculated by mathematical formulation and 
integration of their experimental results that radioactive sodium and 
other monovalent cations enter the anterior chamber as a result of a 
secretory process ; that is, their experimental findings were incompatible 
with the hypothesis of pure ultrafiltration or dialysis. The difference 
between the radioautographs of cyanide-treated eyes and those of hista- 
mine-treated eyes suggested that the process of active transfer was 
operative in the entry of radiosodium from blood to aqueous humor across 
the barrier membranes of the ciliary body, thus lending support to the 
concept of Kinsey and Grant. However, alternative explanations must 
be considered. It is possible that cyanide increased the permeability 
of ciliary capillaries more than did histamine, although the protein 
content of the aqueous humor was similarly raised by the iontophoretic 
introduction of each of these substances. On the other hand, the absence 
of a pronounced radioautographic effect at the region of the ciliary 
body in the liistamine-treated eyes may have been induced by a more 
pronounced action of the drug on the capillaries of the iris. 

DIFFUSION OF RADIOSODIUM IN THE EYE AFTER INTRAVITREAL INJECTION 

Technic . — ^Radioactive sodium was introduced directly into the vitreous (1) 
to compare the diffusion of the tracer element in the vitreous of the living eye 
and in the enucleated globe, and (2) to reinvestigate the problem of resorption 
of electrolytes from the vitreous by the columnar epithelium of the pars plana of 
the ciliary body. 

The radioactive sodium was injected into the vitreous of rabbits with a 30 
gage needle in 0.025 to 0.C6 cc. of fluid with the eye under local anesthesia. The 
amount of radiosodium, expressed in terms of radioactivity, ranged from 10 to 60 
microcuries, with the higher dose occasionally administered. A needle 1 cm. in 
length was inserted beneath the superior rectus muscle about 6 mm. behind the 
limbus. It was directed toward the -posterior pole of the eye. The eyes were 
removed at intervals of 1, 2, 3, 4, 6, 8, 10, 12, 18 and 24 hours. After enucleation, 
the eyes were frozen, sliced and used for radioautographs, as described in the first 
part of the paper. Film exposure times varied in accordance with the amount of 

12. Kinsey, V. E., and Grant, W. M.; The Mechanism of Aqueous Humor 
Formation Inferred from Chemical Studies on Blood-Aqueous Humor Dynamics, 

J. Gen. Physiol. 26:131-149 (Nov.) 1942. 
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Fig. 4.— Radioautographs of sections of the ciliary body from rabbit pvpq 
tivo hours after mtravitreal injection of radiosodium, 100 to 300 microcuries. ^ 
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necessarily disturbs physiologic equilibriums. It was for this reason 
that the data on the living and on the removed eye had significance only 
in a relative sense. The faster disappearance of sodium from the 
anterior chamber of the living eyes than from that of the enucleated 
globes, in contrast to the behavior of the tracer in the vitreous space, 
favors the theory of a through and through circulation of the tracer. 
A net loss of sodium by molecular exchange between the fluids and the 
circulating blood could hardly explain the differences in the radioauto- 
graphs of the later stages in the two sets of experiments. 

REABSORPTION OF RADIOSODIUM FROM THE VITREOUS 

Studies on reabsorption by the ciliary body have been variously 
reported in the old and the recent literature. Meller,^® many years ago, 
described an occasionally intensive phagocytic and cytolytic activity of 
the epithelium of the pars plana on red cells in the vitreous. Recently, 
he found morphologic signs and color reactions in sections of human 
eyes which convinced him that the columnar epithelium at the base 
of the vitreous plays an important part in reabsorption of fluid and 
electrolytes from the posterior part of the eye. Meller and his pupil 
Lekhraj saw in the histopathologic signs an expression of a 
physiologic function of this epithelium. Ma and Pillat^® expressed 
agreement with Meller’s opinion, when they reported that india ink, 
soluble iron salts, cod liver oil and blood could be demonstrated within 
the ciliary epithelium two hours after injection of the substances into 
the vitreous of albino rabbits. No emphasis was placed on the epithelium 
of the pars plana in bringing about this accumulation of the test sub- 
stances. On the basis of these observations and those of Friedenwald 
and Stiehler on the permeability of the ciliary epithelium for certain 
dyestuffs, experiments with radioactive sodium were conducted in the 
present series on rabbits, although the pars plana of the ciliary body 
is not well developed in this experimental animal. 

13. Meller, J. ; The Significance of the Ciliary Epithelium in the Absorption 
of Vitreous Hemorrhages, Arch. Ophth. 57:134-146 (March) 1928; Ueber die 
Tatigkeit des Ziliarkorperepithels bei der Aufsaugung von Glaskorperblutungen, 
Ztschr. f. Augenh. 69:113-117 (Sept.) 1929. 

14. Meller, J. : Die Quellung der Ziliarepithelien als Ausdruck ihrer resorptiven 
Tatigkeit bei Behinderung des Abflusses, Arch. f. Ophth. 143:360-388, 1941. 

15. Lekhraj, A.: Ueber die aufsaugungende Tatigkeit der Zeller der Ziliarepi- 
thels. Arch. f. Ophth. 143:322-331, 1941. 

16. Ma, W. C, and Pillat, A.: A Study of the Function of the Columnar 
Epitheliuni of the Ciliary Body of Albino Rabbits, Chinese J. Physiol. 3:363-370 
(Oct.) 1929. 

17. Friedenwald, J. S., and Stiehler, R. D. : Circulation of the Aqueous : VII. 
A Mechanism of Secretion of the Intraocular Fluid, Arch. Ophth. 20:761-786 
(Nov.) 1938. 
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of movement against a concentration gradient or of the presence of 
a special driving force. Nevertheless, a few positive results observed with 
the thick slice technic on living eyes, in contrast to removed globes, 
suggests . such a mechanism. 

It was pointed out in the previous paragraph that the trauma of 
the injection places evaluation of such experiments on uncertain grounds. 
Furthermore, a biologic radiation effect must be considered possible 
in view of the relatively high dose of the radioactive element which 
had been introduced into the vitreous. For this reason, it seems pre- 
mature to draw final conclusions from the observed phenomena and 
to bring them in line with Friedenwald’s concept of ion transport by a 
mechanism of oxidation reduction. Kinsey and Grant showed that an 
apparent active secretion of ions of positive and negative charges, may 
take place as a result of electric attraction of the secreted ions of 
positive charge for those of opposite charge, to maintain electrical 
equilibrium. A similar explanation could be adopted for a transfer 
from within out if Friedenwald’s theory of ion transfer by secretion is 
accepted. An alternative explanation could be based on the hypothesis 
of Meller and co-workers that the columnar epithelium of the pars 
plana differs not only morphologically but functionally from the 
epithelium of the ciliary processes. No direct support for this theory 
was provided by the radioautographs or by the experiments of Frieden- 
wald in which the selective permeability of the ciliary membranes for 
acidic and basic dyestuffs was described, 

lONTOPHORETIC TRANSPORT OF RADIOSODIUM 

In the last part of the study, radiosodium was used as a means 
to demonstrate movement of the substance in the eye under the influence 
of an impressed electric potential. The experiments were designed to 
follow the distribution of the tracer without inconvenient sampling errors, 
which are unavoidable in quantitative determinations of any substances 
in the vitreous humor. 

Technic . — The electric field was applied in the form of (1) corneal ionto- 
phoresis, with the anode or the cathode on the eye; (2) iontophoresis of the 
ciliary body, in which the annular zone between the limbus and the ora serrata 
was used as the portal of entry for the galvanic current (a special applicator tube 
was made for this purpose) ; (3) corneal iontophoresis with an isotonic solution 
of sodium chloride used as electrolyte after the retrobulbar injection of 0.5 cc. 
of a solution containing radiosodium. Such a technic was described by Leopold's 
as useful in obtaining effective levels of streptomycin in the vitreous. 

As a rule, a current of 2 milliamperes was applied for five minutes, and the 
eyes were removed for radioautography two to four hours after treatment. For 

18. Leopold, I. H.; Wiley, M., and Dennis, R.: Vitreous Infections and 
Streptomycin: Experimental Studies, Am. J. Ophth. 30:1345-1352 (Nov.) 1947. 
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Techmc.— The technic of intravitreal injection was the same as that in the 
diffusion experiments, but the dose of the radiosodium introduced was increased 
to^ a range of 50 to 300 microcuries. Both the microscopic method of Evans, 
with thin paraffin sections, and the thick slice technic were employed. The globes 
were removed after 1, 2, 3 and 6 hours. Sections were placed on films for 
forty-eight hours or longer and slices for two hours or less. 

Restilts.~The radioautographed sections showed occasionally a 
conspicuous accumulation of reduced silver grains in and around the 
ciliary processes, whereas the iris and retina did not contain more 
than a small number of background granules (fig. 4). With 1 exception, 
there was no indication that the epithelium of the pars plana was 
involved in the passage of the tracer into the tissue of the ciliary 
processes. In this 1 instance a moderate accumulation of -reduced 
silver granules was noted in the loose tissue underlying the columnar 
epithelium of the pars plana. In a few radioautographs from thick 
slices the film presented considerably more intense darkening of the 
area which corresponded to the region of the ciliary body than of the 
anterior half of the vitreous space (fig. 5). This distribution was 



Fig. 5. — ^Radioautograph of the anterior segment of the rabbit eye four hours 
after intravitreal injection of radiosodium, 40 microcuries. 

not observed when the- tracer material had been injected into the 
vitreous of enucleated eyes. 

Comment . — Great precaution must be observed in interpreting these 
results. In the technic with thin paraffin sections the passing of the 
tissue through two or three changes of acetone or absolute alcohol 
and xylene washes out most of the sodium, and the subsequent compli- 
cated steps of the procedure in the darkroom may account for further 
loss of the tagged ions. This could explain why in many instances 
no radiation was demonstrated in any of the sections of a preparation. 
It is possible, therefore, that in the preparations with the photograph- 
ically demonstrated accumulation of the tracer within the ciliary processes 
the radioactive substance had not entered these structures preferentially 
but, for unknown reasons, was not washed out from the ciliary processes 
to the same degree as from the iris or parts of the posterior segment 
of the eye. Since almost all radiosodium was removed during dehydra- 
tion from the vitreous space, it could not be decided from the sections 
whether the accumulation of Na in the ciliary processes exceeded 
that at the base of the vitreous, that is, whether there was an indication 
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electrode that true ion transfer took place and that diffusion of the undis- 
sociated salt through damaged epithelium played a minor part. 

In aphakic eyes of rabbits, radiosodium was shown to diffuse from 
the anterior chamber into the vitreous when it had been introduced 
by corneal iontophoresis with the anode as the active electrode. The 
darkened area of the film occupied two hours after treatment a roughly 
triangular space in the middle third of the vitreous. If the interval 
between the application and the removal of the eye was prolonged to 
four hours, a moderate darkening of the film was equally distributed 
throughout the vitreous space. Total retinal detachment, which was 
present in the preparations of one aphakic eye, caused only a faintly 
discernible difference in the darkening of the film between the area 
corresponding to the vitreous body and that corresponding to the retro- 
retinal .space. 

In general iontophoresis of the ciliary body did not produce easily 
demonstrable quantities of radiosodium in the vitreous space. Several 
times a faint darkening of the film was noted in a narrow zone of the 
peripheral region of this space. Exceptionally, radioautographs showed 
an intense darkening of the film in the area of the vitreous body of 
normal rabbit eyes with the lens in place. This darkening increased 
toward the posterior pole and the optic nerve. In the majority of 
experiments the radioactive element seemed to be accumulated in the 
anterior chamber, similar to the results accomplished with corneal 
iontophoresis. Changes in the design of the applicator tube, modification 
in the technic and the preceding use of vasoconstrictors have failed so 
far to reveal the cause of the irregularities of the results and to render 
the method reliable in producing appreciable spdium levels in the 
vitreous space. 

Application of the electric field according to the method of Leopold 
in order to increase penetration of the tracer from Tenon’s space into 
the posterior part of the eye was ineffective under the conditions of 
the experiment. A simultaneous use of vasoconstrictors did not influence 
the results. 

Comment . — It was known from the work on penetration of anti- 
biotics that corneal iontophoresis provided high concentrations of these 
test substances in the anterior segment of the eye. Radioautographs 
obtained with the use of Na^^ confirmed these observations and dem- 
onstrated that the accumulation of the diffusible ion was practically 
confined to the area of the anterior chamber. The nature of the pene- 
tration as being essentially a true ion transport was indicated in the 
negative results when the pole on the eye was reversed. 

The permeation of radiosodium from the anterior chamber into 
the vitreous in aphakic rabbit eyes could be well followed in the radio- 
autographs. These observations emphasize the feasibility of introducing 
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all experiments a quantitity of sodium chloride which contained the radiosodium 
was dissolved in distilled water to furnish an activity of 100 microcuries per cubic 
centimeter of solution. Twenty rabbit eyes were used in this series. 

Results (fig. 6). — Corneal iontophoresis with the anode on the 
eye resulted in a high concentration of the labeled ion in the anterior 



Fig. 6. — Radioautographs (1) of the normal rabbit eye two hours after corneal 
iontophoresis with radiosoduim, (2) of aphakic rabbit eyes (a) two hours and Cb") 
four hours after corneal iontophoresis with radiosodium; (3) aphakic rabbit eye; 
(4) Radioautograph of normal rabbit eye two hours after iontophoresis of ciliary 
body with radiosodium. 

chamber. This accumulation of the tracer was limited almost exclusively 
to this part of the normal rabbit eye. When the terminals were 
reversed and the cathode was used as the active electrode, scarcely any 
penetration was noticed on the film. It is evident with anode as the 
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N ew drugs for the treatment of pediculosis ciliaris cannot be 
said to be especially needed. The time-honored ammoniated 
mercury has proved itself effective when used liberally enough. 
Yet it is of considerable interest, and may be of some practical useful- 
ness, to know that the common physostigmine in the standard concen- 
trations used for the treatment of glaucoma is just as effective as 
ammoniated mercury, if not more so. Tetraethylpyrophosphate, and 
presumably many other anticholinesterase compounds, are also effective. 

A case in which we had an opportunity to study the effect of 
physostigmine and tetraethylpyrophosphate is reported. 

REPORT OF CASE 

E. B., a woman aged 49, during routine refraction, was noted to have blepharitis. 
In reply to questioning, she stated she had had severe itching of the lids, especially 
at night. Gross examination showed black discoloration of the eyelashes and loose,, 
tiny black dots on the cheeks below the lashes. The first impression was that of 
eyelash dye caked on the lashes. Examination with the slit lamp, however, showed 
that the discoloration was due to 100 to 200 nits adherent to the ciliary shafts of 
each upper Ifd and 20 to 40 nits on the shafts of each lower lid. Usually there were 
several of these nits to each hair shaft. The nit consisted of a chitinous case 
shaped like a cornucopia, with the large orifice facing outward. Approximately 
one tenth of the cases were empty. Less obvious were 5 to 7 adult pediculi on 
each upper lid and 1 to 3 pediculi on each lower lid. These parasites were partly 
embedded, head foremost, in the skin of the margin of the lid, with the posterior, 
clawlike legs in contact with the base of the cilia. The legs showed spontaneous 
movements most of the time. Characteristic w'ere eight to ten brown dots arranged 
symmetrically on the back of each pediculus. The pediculi were transparent but 
contained pulsatile viscera with a reddish black content, which was presumed to 
be ingested blood. These contents were intermittently excreted, and the excreta 
comprised the black dots seen grossly on the patient’s cheeks. 

Nits were also found in the pubic area and the axillas, but none on. the scalp. 
There was no preauricular or cervical lymphadenopathy. 

To determine what effect anticholinesterase agents would have on the pediculi, 
tetraethylpyrophosphate and physostigmine were selected, since the dose of 

From the Howe Laboratory of Ophthalmology', Harvard Medical School, and 
the Massachusetts Eye and Ear Infirmary. 
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antibiotics by corneal iontophoresis in infections of the posterior part 
of aphakic eyes. 

Judged from the radioautographs, no iontophoretic method was 
found which provided a reasonably consistent level of the radioactive 
isotope in the vitreous of rabbit eyes with the lens in place. Iontophoresis 
of the ciliary body gave erratic results, and with the technic used the 
properly applied electric field after retrobulbar injection of the tracer 
material was disappointing. 

SUMMARY AND CONCLUSIONS 

1. Radioautographic technics were applied to studies of the move- 
ment of Na in the eye, a gross method being used for frozen slices 
and the microscopic method of Evans for thin paraffin sections of 
the eye. 

2. Phases in the penetration of the tracer substance from the blood 
into the fluids of the eye were made visible. The regions of the ciliary 
body and of the optic nerve were shown as the main portals of entry. 
Diffusion through the capillary walls was found to be the predominant 
factor in this process. 

3. Cyanide as a specific inhibitor of energy-providing reactions was 
employed to determine ,the existence of a second factor operative in 
the transport of Na from blood to the eye, that is, of active transfer 
by the barrier membranes of the ciliary processes. There was sug- 
gestive evidence that such a mechanism operates in the movement of 
sodium across the barrier membranes of the ciliary body. 

4. Diffusion of Na in the vitreous and into the anterior chamber 
occurred at a rapid rate after intravitreal injection of the tracer. Its 
movement in the living eye exceeded that in the enucleated globe. 
Comparison of the radioautographs in the two sets of experiments 
supports the theory of through and through circulation of the tracer 
ion in the living eye. 

5. The problem of absorption of electrolytes by the ciliary body 
was studied with Na^*, both methods of radioautography being used. 
A conspicuous accumulation of the tracer was observed in the ciliary 
processes after intravitreal injection, but no final conclusions could be 
drawn with regard to the nature of this phenomenon. 

6. The influence of an applied electric field on the movement of 
Na^'i in the eye was made visible by radioautography. Various types 
of iontophoresis were studied. None of them was suitable for the intro- 
duction of regularly substantial quantities of the tracer into the vitreous 
space, even though such technics did demonstrate appreciable penetration 
into the anterior chamber of normal eyes and into the vitreous space 
of aphakic eyes. 

630 West One Hundred and Sixty-Eighth Street. 



INTRAVITREAL USE OF STREPTOMYCIN 


ROBERT E. SHOEMAKER, M.D. 

ALLENTOWN, PA. 

E xperimental studies concerning the use of streptomycin in 
treatment of intraocular infections have been published.^ Since, as 
has been shown by Leopold and Nichols, streptomycin penetrates 
poorly from the blood stream into the normal vitreous humor, systemic 
administration of the drug is inadequate in therapy of infections of the 
vitreous. In a more recent series of experiments,^*^ Leopold demonstrated 
that streptomycin given by direct intravitreal, retrobulbar injection plus 
iontophoresis, or by irrigations of the anterior chamber reduced the 
severity of experimental infections of the vitreous due to Escherichia 
coli. These methods were effective in the order noted. The report 
further indicated that direct intravitreal injections of streptomycin pro- 
duced retinochoroidal exudation and subsequent degeneration, but that 
in concentrations below 800 micrograms per injection the damage was 
minimal and was limited to the site of injection. Studies of retention 
of streptomycin in the vitreous indicated that after a single intra- 
ocular injection of 100 micrograms of the drug an adequate thera- 
peutic concentration may be expected for over twenty-four hours. 

That such experimental studies are of great clinical value is 
demonstrated by the following case, which is of particular interest 
because of the severity of the infection and the apparent sight-saving 
response to direct intravitreal injection of streptomycin. 

REPORT OF A CASE 

B. S., a Negro aged 26, was admitted to the Allentown General Hospital July 
14, 1947, after injury from an accidental djmamite explosion while he was drilling 
a hole in rock preparatory to blasting. 

Examination revealed that vision was clear in the right eye (i. e., when 
examined in the accident ward, the patient said he could see normally; no tests 
with Snellen notation were attempted) and was limited to light perception in the 
left eye. Both lids were swollen and showed numerous areas of penetration of 
rock dirt. The right eye showed a perforating wound of the cornea with a prolapse 
of the iris at 5 o’clock near the limbus. The lens and the visible portion of the 
fundus were clear. 

1- (a) Leopold, I. H., and Nichols, A.: Intraocular Penetration of Strepto- 
mycin Following Systemic and Local Administration, Arch. Ophth. 35:33 (Jan) 
1946. (6) Leopold, 1. H.; Wiley, U., and Dennis, R. : Vitreous Infections and 
Streptomycin, Am. J. Ophth. 30:1345, 1947. (c) Bellows, J. G., and Farmer 

J.. Streptomycin in Ophthalmology, ibid. 30:1215, 1947. ’ 
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these drugs tolerated by the eye was known. Accordingly, 1 drop of 0.01 per 
cent tetraethylpyrophosphate in purified kerosene was instilled onto the lids of one 
eye and 1 drop of purified kerosene without the drug onto the lids of the other eye. 
Within ten minutes the pediculi on the side on which the tetraethylpyrophosphate 
was used showed complete cessation of all visceral and limb movements, while 
the pediculi on the side where kerosene alone was used showed the usual visceral 
movements and a somewhat increased movement of the limbs. The following day 
the pediculi which had been exposed to tetraethylpyrophosphate were represented 
only by flattened carcasses, obviously dead, while those exposed to the control kero- 
sene were normal. The nits appeared unchanged on both sides. 

One drop of 0.01 per cent physostigmine base in kerosene was then applied 
to the lid containing the motile pediculi. No effect was evident on the pediculi, 
and a drop of 0.1 per cent physostigmine base in peanut oil was then instilled 
onto the lashes. The only effect observed over a thirty minute period was increased 
twitching of the limbs. Without further treatment, the patient was reexamined two 
days later and was found to have one small, presumably young, motile pediculus 
on each upper lid. 

The impression was obtained, therefore, that 1 drop of 0.01 per cent tetraethyl- 
pyrophosphate had promptly killed the adult pediculi and that 1 drop of 0.1 per cent 
physostigmine base killed the adult forms more slowly, but that neither drug 
had prevented hatching of new pediculi from the nits. 

To compare the effect of treatment with physostigmine with that of 
the usual ammoniated mercury, one eye was treated on two days with single instil- 
lations of 2 per cent ammoniated mercury ointment U. S. P. and the other eye 
with an ointment containing 0.2S per cent physostigmine base in petrolatum. 
Two days after the last instillation the patient was reexamined. The eye treated 
with physostigmine showed no adult pediculi, and there appeared to be a 
greater proportion of evacuated egg cases. The eye treated with ammoniated 
mercury showed 4 to 5 motile pediculi and no evident change in the nits. 

The patient continued the treatment with ammoniated mercury in one eye and 
with phj^sostigmine in the other. One week later there were no pediculi 
on either eye; and the nits, although no less in number, appeared somewhat 
shriveled up, and there was a greater proportion of empty cases. At this stage the 
pubic and axillary regions were treated by local application of Wyeth’s bornate® 
(5 per cent isobornyl thiocyanoacetate and 0.6 per cent of dioctyle sodium sulfo- 
succinate). No further treatment was given the eyes. 

The patient was reexamined two weeks and four weeks, respectively, after 
discontinuing treatment. The nits decreased in number spontaneously, and at the 
last visit the few remaining egg cases were all empty. 

The patient’s daughter, who, incidentally, slept with the patient, was examined 
on two occasions. At the first examination no pediculi or nits were seen. At a 
later examination a single pediculus and a single nit were found. These disappeared 
with the instillation of physostigmine ointment. 

SUMMARY 

The anticholinesterase drugs, tetraethylpyrophosphate (0.01 per 
cent in purified kerosene) and physostigmine ointment (0.25 per cent 
physostigmine base in petrolatum) were effective in the treatment of 
pediculosis ciliaris. 


243 Charles Street. 
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The patient was discharged from the hospital on August 9, to the care of Dr. 
George Dublin, at Wills Hospital, Philadelphia. The eye at this time was almost 
white; the anterior chamber was grossly clear; the lens was opaque posteriorly, and 
light perception and projection were good temporally, though impaired nasally. 

The subsequent history is briefly summarized: The patient was admitted to 
Wills Hospital on Aug. 12, 1947, for a series of treatments with artificial fever, 
induced with intravenous injections of typhoid vaccine. He was discharged one 
month later and was readmitted October 7, when a linear cataract extraction was 
done. 

The patient was seen again in April 1948. The cornea showed scattered small, 
punctate scars. The anterior chamber was clear. There was a small surgical 
coloboma. The eye was aphakic. A narrow, dense white membrane stretched 
across the center of the pupillary space. Except for a single opaque strand in the 
retrolental area, the vitreous was clear. The nasal, superior and inferior periphery 
of the retina appeared normal. Beginning at the somewhat pale disk and extending 
in a fan-shaped area temporally a gray-white, cobweb-like scar could be seen. 
The scar tissue appeared to be retinal, covering some of the vessels ; in other 
areas, the vessels coursed over the scar. This scar formation included the macula 
and a rather large perimacular area. 

The patient fixed eccentrically — the eye was held in about IS degrees of 
exotropia — and with a -|- 12 D. lens visual acuity varied from 16/200 to 20/200, 
according to the searching attempt at fixation. 


COMMENT 


A rather interesting part of the clinical picture w^as the complete loss 
of light perception for six days. This may have been the result of acute 
optic neuritis, either toxic or due to direct bacterial infection of the nerve 
head itself. At the time of writing, the fundus picture showed a some- 
what pale nerve head, partially covered with a strandlike white mem- 
brane. 

The subsequent retinal degeneration in this case parallels that 
observed in animal experimentation with streptomycin, except that it 
was not localized at the site of injection. However, it should be pointed 
out that a total of 2,300 micrograms of streptomycin was placed in the 
posterior segment and that the same amount introduced experimentally 
into animal eyes might cause widespread chorioretinal degeneration. 

It is felt that direct intravitreal injection of streptomycin in this 
case saved one eye after systemic therapy with penicillin had failed. 
Later bacteriologic reports^ showed that the infecting organism was 
a gram-positive, spore-forming bacillus of the brevis group. Sensi- 
tivity tests ° showed the organism to be more susceptible to penicillin 
than to streptomycin in vitro. The clinical result stresses the inade- 
quacy of systemic routes of administration for infections of the vitreous 
humor and the effectiveness of local therapy, even when the antibiotic 


4. Morton, H. ; Personal communication to the author. 

5. Sensitivity tests were made by Mr. R. N. Shoemaker, research fellow in 
department of biology, Lehigh University. 


the 



630 


ARCHIVES OF OPHTHALMOLOGY 


The left eye presented a perforating, 2 mm. laceration of the sclera at 4 o’clock 
about 3 mm. from the limbus. The cornea showed penetration wounds at 4 o’clock 
about 3 mm. from the limbus, a central perforating wound and a third perforation 
at 11 o’clock about 2 mm. from the limbus — all the corneal wounds having a pro- 
lapse of iris. The anterior chamber was filled with blood. 

The patient was placed under treatment with 40,000 units of penicillin every 
three hours, and tetanus and gas gangrene antitoxin U. S. P. was administered. 

The initial surgical treatment, undertaken four hours later, consisted of the 
following procedures; right eye: excision of the prolapsed iris; left eye: (1) 
excision of the prolapsed iris, (2) suture of corneal wounds and (3) limbal incision 
for (a) evacuation of the hyphema and (h) evacuation of loose lenticular material. 

The following day the right eye appeared in good condition, with a clear 
anterior segment, although there was some vitreous haze. The left eye showed an 
intense inflammatory reaction, with clouding of the aqueous. 

On the second postoperative day, July 16, examination of the right eye showed 
a clear anterior segment, but the vitreous was more turbid and details of the fundus 
could not be seen; vision was reduced to counting fingers at 3 feet (90 cm.). The 
left eye showed frank endophthalmitis, with purulent exudate extending through 
the anterior chamber. The patient was taken to the operating room for the fol- 
lowing procedures: (1) irrigation of the anterior chamber of the right eye with 
penicillin solution (5,000 units per cubic centimeter), and (2) simple enucleation 
of the left eye with drainage. Cultures of material from the enucleated eye were 
made. 

On July 18, vision in the right eye was reduced to perception of hand motions, 
the anterior segment and lens continued to be clear, but yellow exudate was grossly 
visible behind the lens ; episcleral injection was becoming pronounced, and the 
globe was tender. Smears from the enucleated eye revealed no organisms, but the 
culture was reported as showing a gram-negative bacillus. 

Since the response to penicillin was poor, both as given systemically and as 
injected into the anterior chamber, systemic administration of streptomycin ^ (0.5 
Gm. every four hours) was begun, and, at the suggestion of Leopold,® approxi- 
mately 900 micrograms of streptomycin was injected into the vitreous. For the 
latter, a tuberculin syringe and a 26 gage needle were used, the needle being 
directed through the pars plana in the upper nasal area. 

On the following day, July 19, the clinical appearance was worse, and vision 
was reduced to vague perception of hand motions. The intravitreal injection was 
repeated in larger dose (approximately 1,400 micrograms), and a streptomycin 
pack, containing 20,000 micrograms per cubic centimeter, was placed in the cul- 
de-sac for one hour. 

Four days later, July 23, vision was reduced to nil — the patient did not have 
light perception. The clinical appearance of the eye remained in status quo except 
that a cataract could be seen developing, the opacity extending forward from the 
posterior subcapsular area. 

On July 26, six days after the intravitreal injection, the inflammatory reaction 
was becoming less marked, although there was still absence of light perception. 
Systemic administration of streptomycin was discontinued. 

By July 30, the tenth day after the injection, light perception had returned; the 
inflammatory reaction of the globe was subsiding, and the lens had become irregu- 
larly opaque posteriorly. 

2. The streptomycin used was calcium chloride complex.® 

3. Leopold, I. H. : Personal communication to the author. 
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A SIMPLIFIED PERIMETER OF WALL TYPE 

ANTHONY AMBROSE, M.D. 

NEWARK, N. J. 

For the simplified wall perimeter which I present I claim nothing 
original except the idea for the wall suspension. 

The wall clamp was taken from an old gynecology table. The 
supporting bar was made by a blacksmith. Both pieces were chrome 
plated. The perimeter arm is ^ inch (1.9 cm.) plywood and is gradu- 
ated to measure 100 degrees. It was given four coats of jet black 
paint. I had previously put on four coats of a neutral gray but found 
that the black paint is much more satisfactory. The point on the 
end of the arm was a brass cup hook which was straightened out and 
filed to a point. It points directly on the protractor to the meridian 
which is being examined. A wooden drawer knob has been screwed 
onto the back of the arm in order that one may hold it in position 
by hand in the oblique angles. The protractor is made of the same 
material and at first was 6 inches (15 cm.) in diameter, but I later 
found that I had to cut the sides off, as the width prevented the instru- 
ment from lying flat against the wall. 

The right-angled supporting arm is made of the same plywood 
as is the T-shaped foot plate, which is adjustable. The end of the 
supporting bar was flattened, and three holes were drilled in it : One 
is to accommodate a toggle bolt, which serves to connect the perimeter 
arm, the protractor and the supporting arm. The latter and the 
protractor are screwed together by screws placed in the other two 
holes. The wing of the toggle bolt is screwed into the back of the 
perimeter arm. The toggle bolt is secured by two washers and a 
butterfly nut at its very end. The head of the toggle bolt was dipped 
in flat white paint six times, being dried between each dipping. It 
serves as a fixation point. I marked the degrees off each side of 
the arm with raised numbers used for identifying window screens, 
starting at 10 degrees with no. 1 and ending with 90 degrees with 
no. 9, the zero point being opposite, on the line of the fixation point. 

I first used the perimeter with the protractor fixed to the sup- 
porting bar and employed a Bausch & Lomb chin rest, which I use 
for the tangent screen. I later bought and attached the supporting 
arm when I was able to secure a Bausch & Lomb chin rest from a 
Ferree-Rand perimeter. The moving parts are separated from one 
another by washers from the wheels of roller skates. I use Dr. Berens* 
test objects attached on dowels 18 inches in length and inch 
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used has a lesser degree of antibacterial activity. It may be that imme- 
diate intravitreal injection of penicillin or streptomycin, or perhaps, 
even better, a combination of the two, would have changed the course 
of events in the left eye. 

SUMMARY 

Intravitreous injection of streptomycin was used clinically in a 
case of bacterial endophthalmitis and appears to be a safe procedure 
in cases in which it is indicated. Unfavorable effects on the vitreous 
were practically nil. Retinal degeneration occurred, as in experimental 
animals, but one could minimize this by not exceeding the recom- 
mended dosage. 


1248 Hamilton Street. 
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(0.63 cm.) in thickness, painted the same blaok as that of the 
perimeter. When taking the visual field, I pull down my tangent 
screen which is black and offers the same background as the perimeter 
arm. ’when the peripheral fields are finished, I move the patient 
back to 1 meter and use a Bausch & Lorab chin rest, which I have 



Fig. 3. — Close-up view of the instrument. 


on a movable pedestal, in taking the central fields. When the occa- 
sion requires it, I also use the Bausch & Lomb stereocampimeter, as 
shown in the pictures. The lighting is obtained from an overhead 
lamp, which illuminates the tangent screen. It is a 100 watt daylight 
bulb, the illumination being augmented from the side by another 
daylight bulb. 
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Fig. 1. — Instrument in position of use. 



Fig. 2. — Instrument flat against the wall, partly covered by the tangent screen. 






News and Notes 


GENERAL NEWS 

The AmericaE Orthoptic Council. — ^The American Orthoptic Coun- 
cil announces the second annual course of instruction for orthoptic 
technicians. This course consists of two parts, the first, nine weeks 
of lectures, demonstrations and laboratory work by outstanding 
ophthalmologists and certified technicians, from June 25 to Aug. 27, 
1949, at Nasson College, Maine. 

This basic instruction will be followed by the second part, which 
consists of six to twelve months of practical work in^ clinics and 
offices, throughout the United States, under the supervision of certi- 
fied orthoptic technicians. Completion of the full course will qualify 
the student to take the examinations of the American Orthoptic 
Council. Further information may be procured from the American 
Orthoptic Council, 1605 Twenty-Second Street, N.W., Washington 8, 
D. C. 

Attention Candidates for Board Examinations. — The American 
Board of Ophthalmology wishes to announce that it does not evaluate, 
approve or disapprove any ophthalmic residency toward fulfilling the 
requirements of candidates for board examinations. Any candidate who 
qualifies for the board examination and completes the prerequisites as 
outlined in the booklet of information will be accepted. A copy of this 
booklet can be obtained from the Secretary of the American Board of 
Ophthalmology, 56 Ivie Road, Cape Cottage, Maine. 

The Annual deSchweinitz Lecture. — The Twelfth Annual deSchwei- 
nitz Lecture will be given on Thursday, Nov. 17, 1949, by Arthur J. 
Bedell, M.D., of Albany, N. Y. His subject will be “The Macula in 
the Aged.” 

SOCIETY NEWS 

Annual Congress of the Ophthalmological Society of the United 
Kingdom. — ^The annual congress of the Ophthalmological Society of 
the United Kingdom was held at the Royal Society of Medicine, 1 
Wimpole Street, London, W.l, on March 31 and April 1 and 2, 1949: 
F. A. Juler, C.V.O., M.B., F. R. C. S., president. 

The presidential address, entitled “Some Points in the Operation for 
Acute Glaucoma” and “Reflections on Refraction,” was followed by the 
presentation of the Bowman medals. 

The following papers were presented: “The Technic of Plastic 
Operations in the Neighborhood of the Orbit,” Mr. D. N. Matthews ; 
“Reduction of Intraocular Tension by Curare, Retrobulbar Injection of 
Procaine and Di-Isopropyl Fluorophosphate,” Mr. J. R. Wheeler ; “The 
Problem of Awareness or Nonawareness of Visual Field Defects/’ and 
“Cerebral Metamorphopsia,” Dr. Macdonald Critchley; “Normal and 
Pathologic Ocular Pigment,” Mr. Eugene Wolfe; “Clinical Estimation 
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In my opinion, the instrument has many advantages. It is cheap ; 
it can be put behind a door, or even inside a closet. It can be perma- 
nently attached by the supporting arm to a wall or a door,, and the 
patient is then adjusted by a revolving stool. It might also be 
attached to a table by a bolt on the lower supporting arm. 

I conceived the idea because myFerree-Rand perimeter took up 
more space than was available in the room in which I was using it. 

Note. — Since the illustrations were made, a floor foot plate, 12 by 4 
by 1 inch (30.4 by 10 by 2.5 cm.), was attached to the upright support in 
order to give the instrument more stability. 

15 Washington Street. 



Abstracts from Current Literature 

Edited by Dr. William Zentmayer 


Aqueous Humor 

Parasympathomimetic Effect of Aqueous PIumor in Human 

Eyes With and Without Chronic Simple Glaucoma. 

S. BloomfielDj Proc. Soc. Exper. Biol & Med. 60: 293, 1943. 

The results are presented of the bioassay of aqueous humor from 
human eyes prepared according to the method applied by Engelhart to 
animals. In a series of 10 human eyes without glaucoma, every sample 
of aqueous humor contained a parasympathomimetic substance 'which, 
in the 2 cases so tested, was found to be similar to acetylcholine. In 
the aqueous humor of 7 human eyes with chronic simple glaucoma no 
such parasympathomimetic substance could be demonstrated. 

W. Zentmayer. 

A New Method of Measuring the Retinal Blood Pressure as an 

Objective Proof of the Formula of the Hydrodynamic 

Equilibrium of the Eye. A. Dashevsky, Vestnik oftal. 26: 22, 
1947. 

In a previous paper Dashevsky described a formula expressing a 
new law of the adequate reaction of the eye to pressure which is in 
direct proportion to the difference of the diastolic blood pressure and 
the true intraocular pressure. 

In order to verify the correctness of his formula of the hydrodynamic 
equilibrium of the eye, Dashevsky succeeded in measuring the diastolic 
blood pressure in the eye without using the usual tonoscopic method 
(without increasing the ophthalmotonus to the level of the diastolic pres- 
sure or the appearance of the first pulsation of the central retinal artery). 
The method is an indirect one, which combines the reactivity of the 
eye, the opthalmotonus and the blood pressure, and it opens new pros- 
pects for experimental work. 

This • formula combines not only the hydrostatic relationship of the 
blood pressure, the ophthalmotonus and the physicochemical condition, 
but also the important nerrmus component, the changes of which appear 
as the variations in the reactivity of the eye. The law of the adequate 
reaction of the eye to its pressure is the result of the mobile, and at the 
same, time stable, condition in the eye which is called hydrodynamic 
equilibrium. 

A table and the explanation of the formula illustrate the article. 

O. Sitchevska. 
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of Pressure in the Retinal Arteries,” Dr, E. Hartmann; “Aneurysms 
of the Internal Carotid Artery,” Dr. S. P. Meadows ; “Congenital Total 
Color Blindness, with Otosclerosis and Hypertension as Associated 
Hereditary Abnormalities,” Mr. W. J. Wellwood Ferguson and Dr. 
Alastair G. MacGregor; “Measurement of the Retrobulbar Resistance 
(Orbitonometry) in the Clinic,” Dr. A. C. Copper; “Clinical Electro- 
retinography,” Dr. G. Karpe; “Problems in Ophthalmic Dispensing,” 
Mr. J. Pike ; “Retinal Arteriolar Spasm in Toxemia of Pregnancy,” 
Dr. J. Berkson. 

A discussion on “Corneal Grafting” was opened by Prof. A. France- 
schetti; Mr. J. W. Tudor Thomas; Prof. G. P. Sourdille, Mr. B. W. 
Rycroft and Mr. D. P. Choyce. 

Brief pictorial demonstrations of cases were made. 

Medical Society of the State of New York, Section on Ophthal- 
mology. — The annual convention of the Medical Society of the State 
of New York, Section on Ophthalmology, was held May 5 at the 
Hotel Statler in Buffalo. The chairman of the program was Darrell 
G. Voorhees, M.D., of New York; the secretary, Walter F. Duggan, 
M.D., of Utica. The following papers were presented: “Complica- 
tions and Failures of Retinal Reattachments,” by Ivan. J. Koenig, 
M.D., Buffalo; “Functions of the New York State Commission for 
the Blind,” by David F, Gillette, M.D., Syracuse, and “Defects in the 
Visual Fields Resulting from Increased Intracranial Pressure,” by 
C. Wilbur Rucker, M.D. (by invitation), of Rochester, Minn. Dis- 
cussions were opened by Loren P. Guy, M.D., New York; David F, 
Gillette, M.D., Albany, and John F, Gipner, M.D., Rochester. 

Ophthalmology Lectures, Royal College of Surgeons of England. 
— The following lectures were delivered at the College, in Lincoln’s Inn 
Fields, London, W.C.2, on March 29 and 30, 1949: “Cataract Asso- 
ciated with Lesions of the Skin,” Prof. A. Franceschetti, University of 
Geneva; “Ophthalmic Aspects of Protein Deficiency and Disordered 
Protein Metabolism,” Prof. G. B. Bietti, Pavia University; “Psycho- 
somatic Symptoms in Ophthalmology,” Dr. E. Hartmann, Hopital Lari- 
boisiere, Paris; “Ophthalmic Manifestations of Besnier-Boeck Disease,” 
Prof. H. J. M. Weve, Rijksuniversiteit. 

Oxford Ophthalmological Congress. — The next meeting of the 
Oxford Ophthalmological Congress will be held in Oxford, England, 
July 7 to 9, 1949. The Doyne Memorial Lecture will be delivered 
at this meeting by Professor Goldman, of Berne, Switzerland. The 
main discussion will be the “Principles and Practice in Maintaining 
Asepsis During Ophthalmic Operatons.” 

Further information ma)’^ be procured from the honorable secretary 
and treasurer, I. C. Fraser, 12 St. John’s Hill, Shrewsbury, Shropshire, 
England. 

The Ophthalmological Society of Australia. — At the annual meet- 
ing, held in the first week of October, the following officers were 
elected: president. Dr. Arthur H. Joyce; vice president. Dr. E. J. 
McGuinness; honorary treasurer. Dr. A. E. F. Chaffer; honorary 
secretary. Dr. A. L. Lance, 27 Commonwealth Street, Sydney. 
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there had been an anterior synechia, which was freed without incident. 
As the result of the development of glaucoma in this case, the author 
advocates trephination prior to the corneal grafting. In the second case, 
in which there was a strong nystagmus, the graft was successful, with 
some improvement in vision. These cases are of interest from two 
points of view : First, it is possible to carry out this procedure in young 
subjects, and, second, the process of growth does not interfere with 
the obtaining of a good result. He had come, therefore, to believe that 
a delay of more than three years is not indicated. 

S. B. Marlow. 

Corneal Grafts in Two Patients with Groenow's Disease. 
E. Hartmann and P. V. Morax, Bull. Soc. d’opht. de Paris, 
March- April 1947, p. 121. 

Usual treatment, including the wearing of contact lenses, did not in 
any way change the progress in either patients with nodular disease 
of the cornea. Seven months after the corneal transplantation, the 
vision of the first patient had increased from 1/25 to 1/3. In about 
the same length of time a transplant gave the second patient an increase 
in vision of from 1/25 to 1/10. Spots in the posterior portion of the 
cornea were still visible with the slit lamp in each eye seven months 
after the operation, but there seemed to be no increase in size of these 

L. L. Mayer. 

Corneal Changes During Treatment with Arsphenamine. 
T. A. J. VAN Doormaal, Nederl. tijdschr. v. geneesk. 91:2751 
(Sept. 27) 1947. 

According to van Doormaal, treatment with arsphenamine prepara- 
tions may cause serious corneal lesions. He describes the case of a 
man aged 47 in whom, during treatment with arsphenamine and a 
bismuth compound for syphilis, there developed severe dermatitis, con- 
junctivitis and bilateral corneal ulcers with perforation. The patient 
recovered slowly from his dermatitis and became almost blind. Corneal 
lesions which develop during treatment with arsphenamine usually, but 
not always, appear in the course of arsphenamine dermatitis. 

J, A. M. A. (W. Zentmayer.) 

Experimental Pathology 

Effects of Nitrogen Mustard on the Permeability of the Blood- 
Aqueous Humour Barrier to Evans Blue. H. Davson and 
J. P. Quilliam, Brit. J. Ophth. 31: 717 (Dec.) 1947. 

The work described was undertaken to find out whether the rate 
of penetration of Evans blue into the eye could be used as an index 
of the severity of a lesion caused by nitrogen mustard (methyl-bis-[B- 
chloroethyl] -amine hydrochloride), and to this end the effects of three 
preparations of the substance, known to have different toxicities, were 
compared. The results showed that this was indeed possible • moreover 
an extremely interesting dependence of the severity of the lesion in one 
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Bacteriology and Serology 

A Comparison of Aniseikonic Test Instruments and Prolonged 
Induction of Artificial Aniseikonia. P. W. Miles, Am. T. 
Ophth. 31: 687 (June) 1948. 

Miles states that artificially produced aniseikonia causes distortion 
of objects, interferes with vision and, if the size difference is more than 
5 per cent, prevents fusion and stereopsis altogether. He describes 
experiments in which meridional magnifying lenses were worn for pro- 
longed periods. . 

Congenital Anomalies 

Crater-Like Holes in the Optic Disc. E. Rosen, Brit. J. Ophth.- 
32:465 (Aug.) 1948. 

Rosen describes and pictures 7 cases of holes in the optic disk. Such 
holes may erroneously be regarded as evidence of glaucomatous changes, 
particularly when there are pupillary inequalities, atrophy of the iris 
or field defects. These holes may also be present in amblyopic eyes, in 
which instance recognition should lead to avoidance of occlusion therapy. 
The field defect may be rather constant and may be recognized by an 
observant patient. The possibility that such a “pit” will extend back 
into the orbit and unite with a cyst, thus producing unilateral exoph- 
thalmos, should also be borne in mind. Zentmayer 

Cornea and Sclera 

Stimulation of Corneal Epithelization with Topical Appli- 
cation of Erythrocytes. F. W. Newell, Am. J. Ophth. 
30: 1238 (Oct.) 1947. 

Newell found that treatment of experimentally abraded corneas 
with an ointment containing washed, packed human red blood cells 
resulted in significantly increased rates of epithelization in the guinea pig. 

W. S. Reese. 

Cyanide Inhibition of Corneal Respiration. W. A. Robbie, 
P. J. Leinfelder and T. D. Duane, Am. J. Ophth. 30: 1381 
(Nov.) 1947. 

Robbie, Leinfelder and Duane found that corneal respiration is almost 
completely inhibited by lO-^ molar solution of hydrogen cyanide, but 
that recovery from exposure to cyanide is rapid. S. Reese. 

Corneal Grafts in the Child and the Adolescent. G. E. Jayle, 
Arch, d’opht. 7: 148, 1947. 

The author reports a case of corneal graft in a child aged 11 who 
had typical interstitial keratitis with extensive vascularization. He 
reports a second case of such a graft in an adolescent aged 16, who had 
bilateral amblyopia due to a leukoma of the cornea, resulting from 
ophthalmia neonatorum. The author describes his technic. In the first 
case glaucoma developed approximately six weeks after the operation 
and was controlled by trephining. About fifteen days after operation 
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speed of work recognition and intelligence quotients below 90 occur 
more frequently among poor readers than in the other groups tested, 
but that the median amount of defectiveness is not appreciably greater 
in any of the groups. This conclusion is in line with the clinical 
observation that poor readers are often troubled to a greater extent 
than others by such handicaps as low degrees of hypermetropia and 
other ocular defects. S_ Reese. 


New Concepts Concerning Ocular Complications Following 
Vaccination. E. Rosen, Ophthalmologica 115: 321 (June) 1948. 

In the spring of 1947 mass vaccinations against smallpox were 
performed in New York city. Ocular complications were seen from six 
to twelve days after the vaccination. They included interstitial keratitis 
associated with vestibuloauditory symptoms, metaherpetic keratitis, 
dendritic keratitis, exudative chorioretinitis, central serous retinopathy, 
iritis and panophthalmitis, thrombophlebitis and lesions of the extra- 
ocular muscles. The lesions of the retina, such as edema, endophlebitis, 
perivasculitis and neuritis, are closely related to the changes in the 
brain found in postvaccinal encephalitis. The literature on this subject 
is reviewed. H. P. Kirber. 

General Diseases 


Scleroderma and Lesions in the Fundus. E. Hartmann, P. 
Collin and P. Vergne, Ann. d’ocul. 181 : 220 (April) 1948. 


The authors present the case of a patient with scleroderma and an 
unusual lesion in the fundus of each eye. The posterior poles of both 
eyes were seeded with bright spots of varying size, shape and color. 
These spots were not confined to the distribution of the retinal vessels, 
and they diminished in number toward the periphery. With the binocular 
ophthalmoscope, they appeared to be deep, and the retina did not seem 
to be elevated over the lesions. In the right eye the macula was involved, 
though corrected vision was 10/10. The macula in the left eye was 
clear, and vision was 7/10. The visual fields and retinal arterial pres- 
sure were normal. 


Clinically the spots appeared much like drusen ; but, because of the 
patient’s youth and the abundance of the lesions, the authors do not 
feel that the changes were typical of drusen. They believe that the 
lesions were caused by a disturbance in Bruch’s membrane similar to 
that in drusen, but that in their case the changes were related to the 
generalized scleroderma. McDonald. 


Acute Ocular Manifestations of Ariboflavinosis. H. J. Stern 
Ophthalmologica 114: 103 (Aug.) 1947. 

Jf the vessels of the limbal plexus throw out new capillaries, a diag- 
nosis of riboflavin deficiency can be made in the presence of any primary 
prneal lesion. A case is presented in which the diet was grossly deficient 
m riboflavin and recovery occurred promptly with riboflavin therapy. 

F. H. Adler. 
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eye on the condition of the other eye became manifest; for this reason, 
the part of the work bearing on this point is being published. 

It is well known that the permeability of the capillary endothelium 
to proteins, and therefore to Evans blue, is largely determined by the 
physiologic state of the capillaries ; if they are dilated, their permeability 
is high j if contracted, it is low. If the lesion produced by a high con- 
centration of nitrogen mustard in one eye causes a reflex dilatation of 
the vessels in the iris of the other, then the phenomena described here 
are explicable on the basis of reflex action. In confirmation of this 
statement, it has been noted that after instillation of nitrogen mustard 
into the left eyes of a series of animals a ciliary injection was observed 
in the untreated (right) eye; only on one occasion, however, was it 
possible to demonstrate that injected Evans blue appeared in the contra- 
lateral eye. One may conclude, therefore, that a severe lesion in one 
eye potentiates the action of a mild nitrogen mustard agent in the other 
by reflex action ; in the present case, the effects of this potentiation are 
greater with the milder than with the stronger solution. 


General 


W. Zentmayer. 


Virus Studies in Lymphomatoid Diseases of the Ocular Adnexa. 
A. E. Braley and R. C. Alexander, Am. J. Ophth. 30: 1369 
(Nov.) 1947. 

Braley and Alexander present a preliminary report of a new virus. 
This virus was obtained from lymph nodes and the submaxillary gland 
of a patient with a form of rapidly progressive exophthalmos. The 
virus produces encephalitis in rabbits, guinea pigs and mice and 
grows well in tissue culture.. The cellular response to the virus in 
animals is predominantly lymphocytic. The virus is submicroscopic. 
It is neutralized by blood serum from the patient. Normal human 
serum and the blood serum of most laboratory animals contain no 
neutralizing antibodies. The virus has not been identified in any known 
classification. -W. S. Reese. 


Reading Difficulty (Dyslexia) from the Ophthalmic Point 
OF View. G. E. Park, Am. J. Ophth. 31: 28 (Jan.) 1948. 

Park concludes that dyslexia is an entity and is sufficiently common 
to require attention. Its correction requires study of the child from 
the physical, emotional and pedagogic points of view. He makes a 
somewhat detailed analysis of the ophthalmic findings that were coinci- 
dental with other symptoms in a series of 133 cases of dyslexia. 

W. S. Reese. 


Comparison of Eye Conditions Among 1,000 Reading Failures, 
500 Ophthalmic Patients, and 150 Unselected Children. 
T. H. Eames, Am. J. Ophth. 31: 713 (June) 1948. 

Eames reports his observations in a comparative study of the ocular 
conditions of 1,000 poor readers, 500 patients with ophthalmic disorders 
and 150 unselected children. His study indicates _ that for the present 
group at least hypermetropia, exophoria at the reading distance, retarded 
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in the left frontal, temporal and occipital bones. The sphenoid was fully 
involved. The orbital fissure could not be demonstrated; the front^ 
and maxillary sinuses were obliterated. The only other bones affected 
were tlie left side of the mandible and the lower third of the right 
humerus. 

A corneoscleral trephining of the left eye was done. The author 
thinks there is little doubt that the ophthalmic condition was due to the 
abnormal bony formation. Zentmayer. 


. Instruments 

Size of Line in the Maddox-Rod Test. R. G. Scobee and E. L. 
Green, Am. J. Ophth. 31:697 (June) 1948. 

Scobee and Green conclude that variation in measurements of 
heterophoria is not due to variations in the size of the line produced 
by different-sized muscle lights. S. Reese. 


Some Problems in the Calibration of Tonometers. Jonas S. 

Friedenwald, Am. J. Ophth. 31:935 (Aug.) 1948. 

Friedenwald presents a preliminary report on the calibration of 
tonometers. He finds that the calibration scales of Schij!itz and McLean 
are both too high and states the belief that the average normal intraocular 
pressure is between 18 and 19 mm. of mercury. He discusses ocular 
rigidity and estimates the coefficient of the average normal eye as 0.0245, 
corresponding to an increase of 5.8 per cent in the intraocular pressure 
for a displacement of 1 cu. mm. of fluid. Y/ S Rfese 


A Low Power Infra-Red Microscope. T. Stuart-Black Kelly, 
Brit. J. Ophth. 32: 396 (July) 1948. 

Kelly describes a low power infra-red microscope. The viewing 
device can replace the normal binocular microscope on a slit lamp table. 
Incorporated in the microscope is an infra-red converter tube. Consid- 
erable density of cornea can be penetrated. A contact glass improves 
penetration of a rough surface. Penetration of cataract seems to depend 
on the chemistry of the cataract. Zentmaver. 

A Simple, Self-Registering Perimeter. W. Weidmann, Oph- 
thalmologica 115: 332 (June) 1948. 

The perimeter consists essentially of a hollow sphere made of trans- 
parent plastic material, a self-registering mechanism and a projector 
for the test object, which appears as a spot of light on the outside and 
the inside of the sphere. The instrument is simple and is claimed to be 
inexpensive. It is manufactured in Switzerland. p 


Lens 

Intracapsular Extraction of Cataract. C. Duverger and P Bre- 
geat, Arch, d’opht. 7: 379, 1947. 

. emphasize the advantages which a keratome incision 

with enlargement by scissors affords. The suture is described, and the 
value of a good capsule forceps and the use of the left hand in the pro- 
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Glaucoma 

A Statistical Study of Glaucoma, J, C. Holst, Am. T- Oohth 
30: 1267 (Oct.) 1947. ' 

Among 12,127 admissions to the University eye clinic in Oslo, Nor- 
way, were 2,024 patients, or 8.4 per cent, with glaucoma simplex; 
1,261 patients, or 62.3 per cent, were men, and 763 or 37.7 per cent, 
were women. The fact that men greatly outnumbered women is the 
more surprising, as in the age group (over 50) in which the incidence 
of glaucoma is the highest the percentage of men to women is 45.5 : 54.5. 

Hypermetropia was present in 25 per cent of patients with glaucoma 
simplex ; emmetropia, in 50 per cent, and myopia, in 19 per cent ; 5 per 
cent were astigmatic. Inverse astigmatism was found in as great a 
proportion as 2 per cent. Of 459 patients examined for exfoliation of 
the lens capsule, the lesion was present in 375 (82 per cent). 

Of 53 patients with unilateral glaucoma in whom exfoliation was 
found only on one side, it was always in the eye with the glaucoma. 
Exfoliation in the healthy eye, but not in the glaumatous eye was never 
observed. Zentmayer. 

The Clinical Use of Di-Isopropyl Fluorophosphate (DFP) in 
Chronic Glaucoma. W. G. Marr, Am. J. Ophth. 30: 1423 
(Nov.) 1947. 

Marr concludes that di-isopropyl fluorophosphate has little chance 
of success in cases in which the commonly used miotics fail and that the 
drug is not always innocuous. g Reese 


Reoperation for Glaucoma, P. C. Kronfeld, Pennsylvania M. J. 
51: 148 (Nov.) 1947. 

In about 20 per cent of unsuccessful trephine operations by gono- 
scopic examination the trephine opening proved to be plugged on the 
inside by the ciliary body, lens or iris. In about 80 per cent there was 
closure of the outer aperture of the trephine canal. 

Not more than 20 per cent of second trephinations were successful. 
The most favorable site for the second operation seemed to be in the 
horizontal meridian. A typical sequence of surgical procedures is 
described, starting with an external filtering operation and followed, 
if necessary, by one or two cyclodialyses, which are followed, if necessary, 
by one of two cyclodiathermies. This sequence of operations is capable 
of normalizing the ocular tension in 85 per cent of chronic simple, wide 
angle glaucomas Zentmayer. 

Glaucoma Secondary to Fibrocystic Disease of Bone. J. W. E. 

Cory, Brit. J. Ophth. 31:731 (Dec.) 1947. 

A farmer aged 58 complained of loss of vision and_ discharge from 
the left eye. For at least forty years there was a swelling over the left 
temporal region. 

The left eye showed slight proptosis and vision w^ 6/60. Intra- 
ocular pressure was 33.75 mm. of mercury. The optic disk was cupped. 
The field of vision was restricted to a small area in the upper and outer 
quadrant. Roentgenograms showed a honeycombed condition of bone 
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Treatment of Phorias in Adults. E. Healy, Am. J. Oplith. 31: 703 

(June) 1948. 

Healy concludes that phorias respond readily to treatment and that 
the aim should be relief of symptoms and not orthophoria. 

W. S. Reese. 

Problems in Research in Orthoptics. F. E. Jackson, Am. J. 
Ophth. 31:805 (July) 1948. 

Jackson concludes that much time and preliminary effort involved 
in research can be minimized by (1) a definite system in keeping 
records of diagnosis, treatment and follow-up observations on cases, (2) 
an abstract file of current publications and (3) a diagnostic file of case 
histories. Analysis of cases represents the bulk of orthoptic research. 
Results of such analysis can be presented in three ways ; as a statistical 
survey, as a comparative study and as a report of individual cases. 

Five benefits are to be derived from research in orthoptics: (1) 
clarification of orthoptic terminology, (2) standardization for evaluation 
of results, (3) elimination of variable factors, (4) collection of sensory 
data and (5) a better sense of perspective for routine treatment. 

W. S. Reese. 

Parasites 

Hydatid of the Orbit. H. Holland, Brit. J. Ophth. 32: 395 (July) 
1948. 

. Holland has seen 8 cases of hydatid cyst of the orbit. The cyst is 
generally on the nasal side and always in the upper fornix. In the early 
stage there is some fulness of the upper fornix, but in the later stages 
proptosis is so extreme that the eye cannot be closed. Vision is usually 
good. The diagnosis can be confirmed by aspiration of the contents 
of the tumor and examination for booklets after the patient has been 
prepared for operation. If booklets are found, the needle should be 
left in place and the cyst excised at once. Zentmayer 

Chronic Superficial Punctate Keratitis Caused by the Oncho- 
CERCi Volvulus. M. Applemans, Ophthalmologica 114: 129 
(Sept.) 1947. 

The case histories of 2 patients with ocular onchocercosis are 
reported, and the author stresses his belief that a diagnosis of onchocer- 
cosis is possible only when the presence of the mobile larvae is con- 
firnied by biomicroscopy. It is not sufficient evidence that one obtains 
a history of the patient’s having been in the tropics and of having had 
a chronic superficial punctate keratitis or a uveitis with eosinophilia 
demonstrated in the blood. The parasites must be found in the eye. 
The rnere presence of the larvae of Onchocerca volvulus or Onchocerca 
caecutiens in the anterior chamber is not sufficient to produce iritis, 
but an allergic factor must also play a part in the origin of the keratitis 
and the uveitis. The only form of treatment known is the extirpation 
of the filaria nodules. This prevents the development of the embryos 
and hinders the entrance of the larvae into the eye as long as the carrier 
is guarded against new infection. The author recommends application 
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duction of pressure during extraction is pointed out. The method of 
suturing by half-knots is described; finally, the precautions necessary 
in regard to the iris and the incidence of loss of vitreous are indicated. 
The authors’ procedure is described in some detail. 

S. B. Marlow. 


Connection Between the Position of Zonular Opacities in 
THE Lens and the Time of Their Formation Estimated 
FROM Simultaneously Occurring Enamel Hypoplasia. A. 
Huggert, Acta ophth. 26 : 7, 1948. 


There is a diversity of opinion in regard to the time of formation of 
the various layers of the lens that constitute the zones of optical dis- 
continuity. The author examined a number of zonular cataracts, took 
measurements of their size, noted their position in the lens and corre- 
lated these observations with the probable time of onset of a coexisting 
enamel hypoplasia. The examinations show that the lenticular layer 
of the outer embryonic nucleus is established at the time of birth while 
the layer within the innermost part of the adult nuclear zone is probably 
established between the age of 1 and 2 years. q p 


Lids 


Correction of Ptosis by Tucking of the Levator. A. Gardilcic, • 
Ophthalmologica 115:269 (May) 1948. 

The advantages and disadvantages of accepted procedures for the 
correction of ptosis are discussed, and the literature is reviewed. Gar- 
dilcic proposes to expose the levator from the outside, then anchor three 
double-armed sutures in the muscle fibers and attach these to the ante- 
rior surface of the tarsal plate, thus effecting a tucking and advancement 
of this muscle. In cases of total ptosis, the tarsal plate is exposed 
extensively, and the sutures are attached to it close to the lid margin. 
To prevent an eversion of the upper lid, additional sutures are placed 
through the tucked muscle and the upper margin of the tarsal plate. 
The advantages claimed for this procedure are as follows: 1. The 
amount of correction can be varied by anchoring the sutures at various 
levels of the muscle and by attaching them at different levels to the 
tarsal plate. 2. There are no anatomic derangements, and the procedure 
can be repeated if necessary. 3. The technic is fairly simple. 

The procedure is recommended for partial, as well as for total, ptosis. 

H. P. Kirber. 

Ocular Muscles 

The Vergence Test: An Evaluation of the Various Tech- 
niques. W. H. Fink, Am. J. Ophth. 31:49 (Jan.) 1948. 

Fink concludes that the vergence test is an important part of the 
ophthalmologist’s daily routine. It is generally admitted that the various 
technics used for this test do not eive consistent results. An attempt is 
made to determine which is the most efficient and the most dependable. 
Certain changes in technic seem to increase the efficiency of the test. 
These changes in technic, according to the data, produce more dependa- 
ble readings, cause less fatigue to the patient, make the test more under- 
standable to the patient, save time for the examiner and give a more 
correct interpretation of the findings. Reese. 
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if the subject possesses good visual acuity. The paper is illustrated, 
and it should be possible for any one to construct an instrument like 
the one described. S. B. Marlow. 

A Study of Refraction According to the Technic Used by 
Some North American Ophthalmologists. W. H. Crisp, 
Bol. Hosp. oftal. Ntra. Sra. de la Luz 3: 217 (Jan.-Feb.) 1947. 

The author states that many ophthalmologists, in their enthusiasm 
for surgery, neglect the universal importance of refraction. Certain 
details of technic for the measurement of spherical errors of refraction 
are mentioned, but the greater part of tliis paper deals with astigmatism 
and with methods of examination which are generally not mentioned 
or are insufficiently described in the textbooks. The author advises 
the fogging method in examination of patients with hypermetropia. 
The technic of the use of the crossed cylinder is described in great detail. 

M. E, Alvaro. 


Tolerance of Contact Lenses. S. Gyorffy and A. Kahan, Oph- 
thalmologica 116: 1 (July) 1948. 

Fifteen persons were tested who complained that they were unable 
to wear their contact lenses for any useful length of time. Assuming 
that the contact lens causes irritation of the cornea and conjunctiva, 
decrease in oxygen metabolism and liberation of histamine, the authors 
applied a 2 per cent solution of antistin® (2- [N-phenyl-N-benzy 1-amino- 
methyl] imidozotin) and privine® (naphazoline hydrochloride) five 
minutes prior to wearing the contact lenses. A blanching of the con- 
junctival vessels resulted, with decrease in corneal sensitivity and no 
change in the size of the pupil. Nine of the 15 patients tested were 
able to wear their contact lenses for considerably longer periods after 
the local application of this drug. p 

Retina and Optic Nerve 

Capillary Fragility and Cutaneous Lymphatic Flow in Rela- 
tion TO Systemic and Retinal Vascular Manifestations: 
Rutin Therapy. J. M. Donegan and W. A. Thomas, Am. J. 
Ophth. 31:671 (June) 1948. 

Donegan and Thomas found abnormally increased capillary fragility 
associated with arteriosclerosis and hypertension, especially in cases of 
diabetes associated with retinopathy. Rutin decreased the capillary 
fragility,^ but not to normal, in cases of diabetes with retinopathy but 
did not improve vision. It may, however, be significant that there was 
no loss of vision during a ten to twelve month period of treatment. 

Rutin appears to be of benefit in cases of Eales’s disease and central 
serous retinopathy. „ 

W. S. Reese. 

A Case of a Gronrlad-Strandberg Syndrome, with Disciform 
? 2T478^^ug^) %48^^ Maculae. G. Hibbert, Brit. J. Ophth. 

_ The patient, a man aged 38, first noticed distortion of obiects to his 
right side. When he was first observed, there were several small ovoid 
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of an ointment containing 5 per cent mild mercurous chloride U. S. P. 
in the conjunctival sac in those cases of superficial punctate keratitis 
caused by filariasis in which parasitic tumors are not present. 

F. H. Adler. 

Pharmacology 

Ocular Effect of Several Irritant Drugs Applied Directly 
TO THE Conjunctiva. J. T. Estable, Am. J. Ophth. 31:837 
(July) 1948. 

Estable concludes that the irritant local effects of drugs on the 
ocular membranes are studied by direct instillation into the conjunctival 
sac of one eye of the rabbit, the other eye being treated with isotonic 
solution of sodium chloride as a control. 

_ The following drugs were tested, in several concentrations : anthra- 
quinone, arsenic trioxide, chrysarobin, colchicine, emetine, histamine, 
paraphenylenediamine, podophyllin, quinone, menadione and resorcinol. 

The clinical manifestations produced by different concentrations of 
these drugs are described in detail, and a classification in order of potency 
and concentration is given. 

The relation of solubility, physical state, concentration, time of 
contact and frequency of application of the drugs and their irritant effect 
is discussed, as are the immediate, acute and delayed inflammatory 
changes and the opacity of the cornea and its vascularization. 

W. S. Reese. 

Intravitreous Streptomycin ; Its Toxicity and Diffusion. P. A. 
Gardiner, I. C. Michaelson, R. J. W. Rees and J. M. Robson, 
Brit. J. Ophth. 32:449 (Aug.) 1948. 

The authors describe the methods employed in animal experimen- 
tation. Intravitreous injection of 2,000 micrograms of streptomycin 
acts as a depot from which streptomycin diffuses slowly, chemothera- 
peutic concentrations still being present in the ocular fluids after three 
days. The toxic effects of streptomycin introduced into the vitreous 
in doses of 1.2 and 3.0 mg. result in serious retinal damage. The authors 
state that these observations are at variance with those of Bellows and 
associates, who showed that intravitreous injection of streptomycin in 
amounts of 25 to 1,000 micrograms per dose failed to produce any 
permanent damage to the fundus. The difference bej;ween these results 
may well be due to differences in the toxicity of the streptomycin used, 
but the data suggest that at present great caution should be used in 
the intravitreous use of streptomycin. Zentmayer. 

Refraction and Accommodation 

A Subjective Procedure for Measuring Ametropia Without 
Test Chart or Glasses by the Use of a Variable Bayonet. 
P. Fabre, Arch, d’opht. 6:436, 1946. 

After presenting some mathematical considerations, the author pro- 
ceeds to describe a box which it is possible to rotate on a standard, 
calibrated to indicate the amount of refractive error by the observatipn 
of slits on the screen. The method is reported to be rapid and precise 
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visual acuity and field of vision. Measurements of the critical frequency 
of fusion, however, will show a definite and permanent defect which 
includes the whole area that was previously detached. 

H. P. Kirber. 

Tumors 

Intraepithelial Epithelioma of the Cornea and Conjunctiva 
(Bowen’s Disease). B. Esterman, J. Laval and C. Okrain- 
etz, Am. J. Ophth. 30: 1537 (Dec.) 1947. 

Esterman, Laval and Okrainetz report a case of Bowen’s disease 
in which cure was apparently effected by radiotherapy without any 
untoward action on the lens. Reese. 


Melanoma of the Papilla: Report of a Case. P, Satanowsky 
and P. Kurlat, Arch, de oftal. de Buenos Aires 22: 141 (July- 
Aug.) 1947. 


A patient aged 46 presented a pigmented tumor on a part of the 
optic papilla. The growth had not undergone any change over a period 
of six years of close observation. Visual acuity and the field of vision 
had remained normal, although for a year and a half the intraocular 
pressure was increased; this high pressure disappeared with medical 


treatment. 


M. E. Alvaro. 


Chondrosarcoma of the Orbit. P. Sharicanskaya, Vestnik oftal. 
25:38, 1946. 

A man aged 56 noted proptosis of the right eye a few months 
previously. Examination revealed a firm growth the size of a bean at 
the upper lateral region of the right orbit. The movement of the eye 
outward and upward was limited. There was exophthalmos, and fun- 
duscopic examination showed papilledema. A malignant growth was 
suspected (rapid growth of the neoplasm), and an operation was per- 
formed. On orbitotomy a tumor was observed outside the muscle 
funnel ; but it could not be removed, so that the Krdnlein operation had 
to be employed. The tumor, the size of a pigeon egg, was excised. After 
the operation the eyeball collapsed. On the fourth day exophthalmos 
was still present, with ulceration of the cornea. Within the next two 
weeks the exophthalmos disappeared and the corneal ulcer healed. 

The pathologist made the diagnosis of chondrosarcoma (polymor- 
phism of the cartilage cells and a soft basic substance). 

The patient refused to have exenteration of the orbit, and six 
courses of high voltage roentgen therapy were applied. 

Chondrosarcoma is rare; its growth is rather slow, and metastases 
are not frequent. Sitchevska. 

Uvea 


Vogt-Koyanagi Syndrome. M. Puig Solanes, An. Soc. mex. de 
oftal. y oto-rino-laring. 21:12 (Jan.-March) 1947. 

•The first case was that of a Negro woman aged 25. At the end 
of two weeks of failing sight, vision in both eyes was blurred. There 
was a flat detachment of the greater part of both retinas. Eleven days 
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patches of exudate with faintly pigmented borders scattered throughout 
the fundus. One year later patches of exudates were present at the 
macula, and angioid streaks appeared. Changes in the skin appeared 
during the eighteen months in which the eyes were under observation, 
though there was a long history of unusual texture of the skin. There 
was increasing deterioration of vision ; when last noted, vision was less 
than 6/60 in the right eye and 6/24, with eccentric fixation, in the 

left eye. Zentmayer. 

Histological Findings in a Case of Angioid Streaks. F. H. 
Verhoeff, Brit. J. Ophth. 32: 531 (Sept.) 1948. 

The eye studied histologically by Verhoeff was from a patient of 
the late Grady E. Clay, who reported that a few angioid streaks were 
present in both fundi. The only abnormal histologic changes in the 
fundus of this eye, aside from the two drusen at the margin of the optic 
disk, were the basophilia of Bruch’s membrane and the gaps in this 
membrane. The article contains a critical survey of the literature bearing 
on the histologic features of this condition. The author concludes that 
angioid streaks result from ruptures of a basophilic Bruch’s membrane. 
The gaps are widened by the elastic tension of the choroid. In the 
ophthalmoscopic picture, the basophilic condition (calcification) bright- 
ens the contiguous fundus and makes conspicuous the dark red chorio- 
capillaris, exposed beneath the pigment epithelium by the ruptures. 
The streaks are later often altered in appearance by proliferative changes 
along or within them. The similar ruptures that occasionally occur in 
senile eyes do not widen into visible streaks, probably because the 
senile choroid loses its elasticity before Bruch’s membrane becomes 
calcified. Other lesions in the macula and elsewhere in the fundus which 
are associated with angioid streaks are usually due to proliferative 
changes involving the pigment epithelium, such as occur under senile 
degenerative conditions. The subretinal hemorrhages in the macula 
and elsewhere may be due .to ruptures of the choriocapillaris caused by 
fractures of the calcified membrane. When such a hemorrhage lifts 
up the pigment epithelium in the macula, “disciform degeneration” 
results. Hemorrhages arising within the retina are probably explained, 
as is also circinate retinitis, by the vascular changes that commonly 
occur in cases of angioid streaks. The association of angioid streaks 
in many cases with pseudoxanthoma elasticum, in some cases with 
osteitis deformans (Paget’s disease) instead and in still other cases with 
neither of these conditions is difficult to explain, as is also their associa- 
tion with cardiovascular disease. A possible explanation is that these 
associations are dependent on hereditary linkages. 

W. Zentmayer. 

Modifications in the Critical Frequency of Fusion After Sur- 
gical Repair of Detachment of the Retina. R. -Weekers 
and F. Roussel, Ophthalmologica 115:297 (May) 1948. 

Operations for detachment of the retina performed within four weeks 
after the onset will frequently give a perfect result with respect to 
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Report of the Committee on Trachoma of the Second Pan-Americp 

Congress of Ophthalmology, Arq. brasil. oftal. 9:66-84 (April) 
1946. 

The president of the Second Pan-American Congress of Ophthal- 
mology appointed a committee on trachoma to collect information on 
the incidence of trachoma in the Americas. This committee consisted 
of Dr. Ivo Correa Meyer (president), Dr. Jose A. Sena, Dr. Jorge 
Valdeavellano, Dr. Phillips Thygeson and Dr. Polk Richards (who 
later resigned). This pamphlet is the substance of their report. 

In the United States the Indians are believed to have been infected 
originally by the Spanish invaders, whereas in Canada the Mennonites 
are considered responsible. Indeed, wherever this sect has settled — 
whether in Canada or in South America — trachoma has soon become 
endemic. It seems that they consider the disease a divine punishment, 
and any attempt to treat it as a flouting of God’s will. In the United 
States, it is estimated that there are 25,000 cases of trachoma among 
the Indians and 33,000 among other races spread throughout the 
country. 

In Mexico and Central America, Cuba and Haiti, trachoma is not 
a great problem. In fact, the disease has never been reported in Santo 
Domingo, Guatemala, Costa Rica, Panama, British Guiana, Jamaica, 
the Bahamas, Barbados, Bermuda or Trinidad. 

Apparently, Brazil is the South American country most afflicted 
with trachoma. The problem is indeed serious, as large numbers in 
the states of Sao Paolo and Rio Grande do Sul are affected. The 
government is taking energetic prophylactic and curative measures. 

In the Argentine, trachoma is endemic in the north, but the capital, 
Buenos Aires, is free of the disease. Bolivia and Chile have no great 
problem nor had Paraguay until the Mennonites came. The disease 
has now followed them into the northern part of that country. The 
total number of cases in Uruguay is estimated at 1,500. Reports from 
Peru indicate similar scanty records. Ecuador, Colombia and Venezuela 
did not answer their questionnaires, but from the national medical 
literature it appears that the problem of trachoma is not a pressing one. 

The contribution ends with the announcement that trachoma is 
pused by a large virus. The recent therapy with sulfonamide drugs 
is commented on, in effect, as follows: 

“In a disease of chronic evolution, with changeable clinical aspects — 
latent periods alternating with periods of activity — it is difficult to 
consider a cure as permanent. The therapeusis, as well as the diagnosis, 
is made difficult by the doubt concerning the etiology of the disease. 
One speaks of a clinical diagnosis as one speaks of a clinical cure. 
It_ is too early, therefore, to speak of cure of trachoma by the sulfona- 
mide drugs; several more years of experience and observation may be 
necessary. . . . Up to now all treatments for trachoma have been 
disagreeable to the patient, being slow 'and painful. Even were the 
improvement transitory and the disease only in relapse there is 
nevertheless value in the new medicament.” ^ ’ 

G. M. Bruce. 
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later there were anterior uveitis and poliosis. She was treated with 
penicillin and typhoid vaccine. Three months later visual acuity was 
limited to counting fingers. The condition of the fundus is not stated. 

The second case was that of a Negro woman aged 28. Four months 
before examination, both eyes had become blind within one week. There 
were precipitates on Descemet’s membrane, with posterior synechias. 
No view of the fundus was obtained. Alopecia developed in the fourth 
week. The tension increased in both eyes, necessitating scleral diathermy 
in the left eye. Both eyes were blind. g Alvaro 
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made some necessary revisions. A perusal of the table of contents will 
show how important these new chapters are. Ihe forty-eight subjects 
are grouped in five sections ; physiology, diagnostic procedures, pathol- 
ogy, treatment and social aspects. , , , r 

The headino-s of a few of the chapters indicate the broad scope of 
the book: ‘Tllumination” W. R. Stevens; “The Electrophysiology 
of the Retina,” Ragnar Granit; “Senescence of the Eye,” F. P. Fischer ; 
“Gonioscopy,” Manuel Uribe Troncoso; “Opthalmodynamometry and 
Some of Its Clinical Applications,” C. Espildora-Luque ; ‘ The Nature 
of Sporadic Congenital Malformations,” Ida Mann; “Ocular Mani- 
festations of Vitamin Deficiencies,” G. B. Bietti; “Focal Infections, 
Alan C. Woods ; “Virus Affections of the Eye,” Arnold Sorsby ; ‘Some 
Newly Defined Clinical Entities Affecting the Conjunctiva,” Phillips 
Thygeson ; “Affections of the Retinal Veins,” A. J. Ballantyne ; “Lesions 
of the Retina and Optic Nerve in Association with Blood Dyscrasias,” 
Henry P. Wagener; “Radiotherapy in Ophthalmolo^,” H. B. Stallard; 
"Sulphonamide Therapy,” Arnold Sorsby ; “Penicillin,” Arnold Sorsby ; 
“Some Problems of Industrial Ophthalmology,” Dorothy Adams Camp- 
bell, and “Some Ocular Aspects of Aviation,” P. C. Livingston. 

The 169 illustrations and 3 color plates are excellent, and the guiding 
bibliographies add to the usefulness of the volume. 

The purpose of the book is a happy one and cannot fail to be of 
great value and interest to all ophthalmologists. 

Arnold Knapp. 


Cybernetics, or Control and Communication in the Animal and the 

Machine. By Norbert Wiener. Price, $3. Pp. 189. New York; 

John Wiley & Sons, Inc., 1948. 

This is an extremely thought-provoking book, by the professor of 
mathematics of the Masachusetts Institute of Technology. The subject 
matter ranges from mathematical calculators to the nerves and brain of 
the human body. It is the outcome of a monthly series of discussion 
meetings, the participants of which were mostly young scientists at the 
Harvard Medical School who gathered for dinner about a round table 
in Vanderbilt Hall. At each meeting, one of the group or an invited 
guest would read a paper on some scientific topic, generally one in 
which methods of methodology were the first consideration. General 
discussion followed, and the meetings were apparently not for those who 
were unable to stand frank criticism. The author, whose field is mathe- 
matics, was therefore exposed to experts in many different fields of 
biology and medicine. He soon became aware that there were common 
grounds and that the problems of one science might be solved, or at 
least simplified, by the solutions found in others. This book is an 
attempt to explain the physiology of parts of the nervous system on 
the engineering principles and mathematics employed in the develop- 
ment of calculating machines or automatic pilots, or the general principle 
of what are called “feed backs.” 

While most of the book is undoubtedly far beyond the ken of most 
mortals, the chapters “Computing Machines and the Nervous System,” 
“Gestalt and Universals” and “Cybernetics and Psychopathology” are 
pctremely interesting; and where the author descends to what he admits 
is probably an oversimplification of the picture, one gets a pretty good 



654 


ARCHIVES OF OPHTHALMOLOGY 


Le fond d’oeil des hypertendus et des cyanoses. By Daniel Routier. 
Price, 1,350 fr. Pp. 100, with 232 plates. Paris : Masson et Cie. 

The author, who is a cardiologist, has systematically been making 
an examination of the fundus in all his patients and has taken many 
photographs of the fundus in black and white with the Nordenson 
camera. He has collected 232 plates for this study of hypertension and 
cyanosis. As pictures of the fundus usually show the advanced or 
rather the terminal, stage the author has studied particularly the pre- 
ceding conditions, which are more difficult to recognize, and attempts 
to show how the smallest vessels are affected in hypertensive conditions. 
The photographs have not been retouched, and each photograph is 
accompanied with a concise and exact commentary on the general and 
fundus conditions. The photographs on the whole are successful, 
although in some the absence of color is noticeable. An accompanying 
text discusses the changes in turn and, with the illustrations, explains 
each condition from a physiopathologic standpoint. 

After a description of the normal fundus and certain changes which 
are not pathologic, such as opaque nerve fibers, astigmatism and myopic 
conus, the author proceeds to a consideration of the eyeground in 
hypertension. The anomalies in hypertension are grouped as follows: 
(l)vascalar changes : tortuosities, increased reflex streak, venous com- 
pression, variation in caliber; localized spasm or generalized contracted 
arteries; (2) papilloretinal changes: retinal edema, juxtapapillary, 
perivascular; papillary edema, hemorrhages, exudates. 

In one sixth of the cases no change in the fundus was present. While 
the author subscribes to the great value that ophthalmoscopy occupies 
in cases of hypertension, he places it between roentgenography and elec- 
trocardiography in order of importance as a method of examination. 

In the chapter on “Interpretations of Symptoms,” the author speaks 
of how complex are the factors which, on the one hand, cause the 
anatomic and functional changes in the vessels and, on the other, are 
followed by all the retinal lesions with which these changes are allied : 
edema, hemorrhages and exudates. He concludes with the statement 
that the ocular findings in hypertension are of prognostic value : If they 
are single, they signify the organic involvement of the arterial system; 
if multiple and advanced, they announce the serious _ stage of a fatal 
outcome. In a concluding chapter he discusses cyanosis. 

Dr. Routier is to be congratulated on the publication of this excellent 
atlas dealing with an important branch of medical ophthalmology. He 
has taken advantage of modern fundus photography to illustrate his 
admirable description of the retinal changes observed in hypertension. 
The atlas shows how valuable is the information obtained by an ophthal- 
moscopic examination, and the book should be of great interest to the 
internist, as well as to the ophthalmologist. Arnold Knapp. 

Modern Trends in Ophthalmology. Volume 2. Edited by Arnold 
Sorsby, M.D. Price, $12.50. Pp. 600, with 169 illustrations and 
3 color plates. London: Paul B. Hoeber, Inc. (Medical Book 
Department of Harper & Brothers), 1947. 

Dr. Arnold Sorsby, the editor of volume 2 of this important series, 
has corrected certain gaps which were discovered in the contents of 
volume 1 (reviewed in the Archives 24: 426 [Aug.] 1940) and has 
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anomalies of the anterior segment of the eye and chapter 6 with trau- 
matic lesions of the angle. Tumors of the angle are considered in chapter 
7, and the author devotes chapter 8 to a consideration of anterior 
synechias, which he terms goniosynechies. Following this is a chapter 
on the information derived from gonioscopy in cases of iridocyclitis and 
uveitis. Chapter 10 deals with gonioscopy of primary simple glaucoma, 
chapter 11 with secondary glaucoma and chapter 12 with the gonioscopic 
appearance of the angle postoperatively. 

Although in French, the author’s style is easy, and the book is 
excellently documented witli illustrations. It is a worthy minor com- 
panion to Troncoso’s authoritative book. Francis Heed Adler. 


Handbook of Ophthalmology. By Everett L. Goar, Professor of 
Ophthalmology, Baylor University College of Medicine, Houston, 
Texas. Price, $5.50. Pp. 166, with 48 illustrations in text and 
7 color plates. St. Louis ; C. V. Mosby Co., 1948. 

Goar believes that the ophthalmologic books available to the junior 
medical student, who ordinarily has about a dozen other subjects to 
occupy his attention, are too complete. The same opinion has long been 
held by O’Brien (O’Brien, C. S. ; Ophthalmologic Notes for Students, 
Iowa City, Athens Press, 1930, p. 370) and others. Dr. Goar’s^ lectures 
on ophthalmology have been illustrated and slightly expanded into this 
volume, which is frankly designed for the use of medical students. 

The subject matter follows the conventional lines of similar textbooks 
and is covered in chapters on anatomy, physiology, embryology, methods 
of examination, refraction and diseases of the various structures, in 
anatomic order. 

If one accepts Dr. Goar’s thesis (and it certainly has merit) that 
such books as May’s and Gifford’s contain too much material, this 
volume should prove of great time-saving value to the medical student 
and should enable him to pass his examinations. He will not, of course, 
be exposed to as much ophthalmology as if he were to study the older 
texts, but he always has them available if he wishes to pursue the subject 
further. Dr. Goar has modestly suggested that the book is intended for 
students only, but it should prove a valuable guide to any teacher faced 
with the task of organizing, or reorganizing, a course in ophthalmology. 
It speaks well for the teaching of this specialty at Baylor University. 

G. M. Bruce. 


The Anatomy of the Eye and Orbit Third Edition. By Eugene 
Wolff. M.B., B.S., F.R.C.S’. Price, $12. Pp. 440, with 323 illus- 
t^mns, 24 in color. Philadelphia: The Blakiston Company, 


More than eighty illustrations have been added to the third, and 
revised, edition of this popular anatomy. The majority of the illustrations 
were prepared from sections made in the pathologic laboratory of what 
IS now the Westminster branch of the combined Royal and Westminster 
hospitals. The main changes in the text are in the description of the 
ciliary muscle, the substantia propria of the cornea, the vitreous the 
zonule of pnn, the distribution of the lacrimal fluid, the mucocutaneous 
junction of the lid margin, the precorneal film, the retinal capillaries and 
the central connections of the visual apparatus. 
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idea of how a visual organ may function. While the book has no prac- 
tical value for the ophthalmologist, it is well worth while for those who 
like to explore the upper ether. P, ^ 

Diseases of tie Fundus Oculi with Atlas. By Adalbert Fuchs, M.D., 
E. O. Professor of Ophthalmology of the University of Vienna. 
First English Edition. Translated by Eric Pressburger, M.D.; 
Edited by Abraham Schlossman, M.D. Philadelphia ; The Blak- 
iston Company, 1949. Edition limited to 995 numbered copies. 

This beautifully illustrated text on diseases of the ocular fundus 
is the first English edition of the author’s will known book in German. 
It is greatly to the credit of the American publishers that they have 
undertaken this edition, which is limited to slightly less than 1,000 
copies. The text has exceptional value because of the author’s long 
experience in the histopathology of the eye. As a result of this, he is 
able to correlate the ophthalmoscopically visible changes with the 
histologic picture, and a unique feature of the book is the publication 
of plates illustrating the histopathology along with the fundus picture. 

The translation by Dr. Exdc Pressburger is excellent and, unlike so 
many translations, particularly those from the German, is in good 
English style with short, readable sentences. Some of this credit must 
‘ also go to the editor. Dr. Abraham Schlossman. 

The book is divided into the usual sections on the appearance of 
the normal fundus, congenital anomalies and, then, diseases of the 
various anatomic parts of the eye, such as the optic nerve, retina and 
choroid. Special chapters on certain diseases of the eye, such as glau- 
coma, tuberculosis, syphilis, tumors and detachment of the retina, follow. 

While the plates are not as good as those in the early German and 
English atlases, they are the best which have appeared in recent years 
in any language, particularly in English. In spite of its cost, this book 
should be bought by all who have a serious interest in the ophthalmo- 
scopic changes in local and general diseases. 

Francis H. Adler. 

Gonioscopy. By Dr. Jules Frangois. Price not stated. Pp. 233, with 
156 figures, 48 in color. Louvain, Belgium: Librairie R. Fonteyn, 
1948. 

This book was commissioned by the Belgian Ophthalmological Society 
and is an excellent review of what is known of the filtration angle in 
the normal human subject and in the various forms of glaucoma. It is 
written in French, but contains an excellent bibliography of the world’s 
literature. It is of interest to note that the majority of these references 
are to authors in this country. 

The first chapter deals with the anatomy of the normal angle. In 
the next chapter, the importance of the canal of Schlemm is considered, 
and various theories on the outflow of aqueous are enumerated. There 
is a good section on the aqueous veins. Noticeable for its absence is 
any reference to the work of Friedenwald, who, it will be remembered, 
was the first investigator to find efferent arteries to the canal of Schlemm. 
Chapter 3 deals with the technic of gonioscopy and chapter 4 with the 
normal aspects of the angle. Chapter 5 is concerned with congenital 
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Copyright, 1949, by' the American Medical Association 


BLOOD GROUPS AND EFFECTS OF ROENTGEN IRRADIATION 
IN RETROLENTAL FIBROPLASIA 


THOMAS 0. PAUL, M.D. 
BIRMINGHAM, ALA. 


"O ETROLENTAL fibroplasia is a condition usually occurring bilat- 
erally in premature infants and unilateral!}'- in full term infants. 
It is characterized by a gray pupillary reflex ; retrolental vascular mem- 
brane ; microphthalmos ; shallow anterior chamber, with anterior 
synechias, a feature which predisposes the eye to the development of 
secondary glaucoma ; remains of an anterior pupillary membrane ; spher- 
oidal lens, and searching nystagmus. All the babies in the present 
series have deep-sunken eyes and a discoloration of the lids, such as is 
noted in adults after prolonged exertion without proper rest. 

I shall report 12 cases of retrolental fibroplasia. I have studied 
the blood groups in 6 of these 12 cases, including those of the mothers 
and fathers and determined the Rh factor for each baby. Several infants 
were given roentgen radiation, the total dose ranging from 400 to 1,000 r, 
in an attempt to devascularize the membrane. 

The first reference to this condition that I could find was made by 
Howard,’- in 1852. Since then the various clinical and pathologic aspects 
of the lesions have been described under various synonyms, among 
which are the following: persistent thickened hyaloid artery with sec- 
ondary changes (Nettleship,^ 1873), persistent hyaloid canal and artery 
(Gardiner,^ 1880), persistence and thickening of the posterior fibro- 
vascular sheath of the lens (Collins,^ 1892; Pollock,'’ 1923), atypical 
development of the anterior part of the vitreous with or without per- 


From the Department of Surgery, Section of Ophthalmology, Strong 
Memorial Hospital of the University of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

1. Howard, H. : Further Proof of the Vascularity of the Lens and Its 
Capsule, Brit.-Am. J. Med. & Phys. Sc. 7:150-153, 1852. 

2. Nettleship, E. ; Vascular Cord Traversing Vitreous and Coexisting with 
Creat Plastic Inflammation of Hyaloid, Ophth. Hosp. Rep. 7:632-637, 1873. 

3. Gardiner, E. J. : A Case of Persistent Hyaloid Canal and Artery Arch 
Ophth. 9:473-474, 1880. 

4. Collins, E. T.: Pseudoglioma, Ophth. Hosp. Rep. 13:361-394, 1892. 

t Fseudoglioma Due to Persistent Thickening of 

«:2S'.27™J92^ U- Kingdom 
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The illustrations number 323, including 24 in color; these, in their 
clearness and selections, constitute a most important part, which with 
the excellence of the text, make this an important and essential book 
for study and reference. Though the book has been previously reviewed 
(Arch. Ophth. 25: 526 [March] 1941), it may not be amiss again to 
draw attention to a few headings in the contents : "The Visual Pathway,” 
“The Involuntary Nervous S 3 ^stem,” “The Path of the Light Reflex,” 
“The Development of the Eye” and “Comparative Anatomy.” 

The completeness, the clearness of the text, with its many practical 
clinical comments, and the excellence of the illustrations make this a 
thoroughly practical textbook, which deserves continuity of its popularity. 

Arnold Knapp. 

Year Book of Eye, Ear, Nose and Throat. Edited by Louis Bothman, 
M.D. and Samuel J. Crowe, M.D. Price, $4.75. Pp. 511. Chicago; 
The Year Book Publishers, Inc., 1948. 

This year’s Year Book brings again in a compact and handy form 
an accurate review of the past year’s publications in ophthalmology. 
The subject of the special article written by the ophthalmologic editor. 
Dr. Louis Bothman, is: “When Should Cataracts Be Operated On?” 
The abstracts, as usual, are classified on an anatomic basic, and there 
are several special chapters. The one on glaucoma includes a long 
review of Dr. Magitot’s article on the “Intracranial Origin of Glau- 
comatous Optic Atrophy” ; in the chapter on neurology and visual fields 
there is a review of Dr. M. Amsler’s article on “Qualitative Examina- 
tion of Macular Function” ; the chapter on therapy is particularly com- 
plete and even reviews an article by M. Toulant on “Tissue Therapy 
in Ophthalmology”; the chapter on surgery, which comprises 43 pages 
of the 233 pages devoted to the eye in this Year Book, illustrates the 
interest that the surgical part of ophthalmic practice now possesses. An 
index of subject matter and authors’ names conclude the volume. The 
abstract titles are complete and the abstracting is excellently done, while 
the author’s frequent comments are valuable. 

This is a useful compendium, which can be confidently recommended 
to every practicing ophthalmologist. Arnold Knapp. 

Some Aspects of Ocxxlo-Refractive Technique. By Malcolm Cholerton. 
Price 21s. Pp. 144, with 23 illustrations. London, England: Ham- 
mond, Hammond, Hammond, Hammond & Company, Ltd., 1948. 

In the preface, the author states that this book is “an outline of the 
field study which engages the ophthalmic optician.” The style in which 
it is written assumes a fair knowledge of the subject. The style is 
reminiscent of Chavasse and will not be easy reading for the novice. 

Although the book purports to be a compendium covering the whole 
field of refraction and ocular muscle imbalances in 144 pages, the author 
spends much valuable space on subjects of little practical importance, 
such as aniseikonia and dynamic retinoscopy. It is hard to see how it 
can be of any value to an ophthalmologist. Francis H. Adler. 
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During 1946 and 1947 the premature babies born in the Strong 
Memorial Hospital were studied, with the collaboration of the pediatric 
service. There were 314 premature infants — 44 were stillborn and 47 
died within the first forty-eight hours after birth, leaving a total of 223 
for study. All these babies weighed less than 2,500 Gm. This diag- 
nosis of retrolental fibroplasia was made for 12 babies, 2 of whom were 
from other hospitals, an incidence of 4.43 per cent in premature babies 
of less than 2,500 Gm. When the babies who weighed less than 1,500 
Gm. were included, there were 77 with the condition. Of these, 34 were 
stillborn, and 20 died during the first forty-eight hours of life and the 
eyes were not examined. Of the 23 babies in the study who weighed 
less than 1,500 Gm., 7, or 30.4 per cent, had the defect. Thus, the more 
premature the infant, the more likel)' is retrolental fibroplasia to be 
present. 

Before the discussion of the cases, I shall review the embryology of 
this portion of the eye, as reported by Reese and Payned" Ida Mann 
and Haden.^® 

EMBRYOLOGY 

First Period (up to 13 mm. stage). — At the 4.5 mm. stage, meso- 
derm begins to appear in the space between the lens plate and the optic 
vesicle. The mesoderm is part of the vasoformative cells which will 
grow in through the fetal fissure to form the hyaloid arterial system. 

At the 10 mm, stage, large quantities of vascular mesoderm have 
grown in between the lens vesicle and the inner la)’'er of the optic 
vesicle, forming the hyaloid artery, which is entering the eye through 
the fetal fissure. 

At the 12 mm. stage the vitreous is a mass of filjrils derived from the 
lens and retina (ectoderm) and joining secondarily with' fibrils 
(mesodermal) from the cells of the wall of the hyaloid artery. 

At the 13 mm. stage the hyaline capsule surrounding the lens has 
been completely formed. The lens, therefore, no longer contributes to 
the formation of vitreous. Vitreous fibrils, remaining adherent to the 
lens capsule, condense to form a thin, fibrous envelope surrounding 
the lens and containing in its meshes the vessels of the vascular capsule. 
This fibrous capsule is the capsula perilenticularis fibrosa and originates 
from the lental part of the primary vitreous. 

Development of Vessels in First Period: At the 6 to 7 mm. stage 
the terminal part of the hyaloid artery ends near the posterior surface 
of the lens plate; it sends capillary branches into the meshes of the 
capsula perilenticularis fibrosa, forming a vascular net over the posterior 
surface of the lens. This is the beginning of the tunica vasculosa lentis 

18. Haden, H. C.; Concerning Certain Phases of the Development of the 
A^itreous, Tr. Am. Ophth. Soc. 39:41-48, 1941. 
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sistence of the hyaloid artery (Collins/ 1892), congenital membrane 
behind the lens (Parsons,® 1902), persistence of remains of the tunica 
vasculosa lends (Briickner," 1907), persistent posterior fibrovascular 
sheath of the lens (Lane,® 1919), persistence of the embryonic fibro- 
vascular sheath of the crystalline lens (Lent and Lyon,® 1922) remains 
of the tunica vasculosa lends (Gifford,^® 1923), pseudo phakia fibrosa 
of Czermak (Lloyd./^ 1931), opaque membrane behind the lens 
(Fuchs,^® 1923), shrunken fibrous tissue cataract (Collins and Mayou,^l 
1925), posterior lenticonus (Collins and Mayou,^® 1925), congenital 
connective tissue formation in the vitreous chamber (Collins and 
Mayou,^® 1925), posterior polar cataract (Collins and Mayou,“ 1925), 
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porally. In April 1947, treatment with 100 r to the right eye was given at 
monthly intervals. In September 1947, the membrane was observed to be 
definitely thinner in the right eye. The lens was clear. No blood vessels could 
be seen. Vision was still limited to light perception only. 

Case 2.— B. Y. was the sixth baby ; her brother and sisters had normal eyes. 
Her weight at birth was 1,300 Gm. The mother had had no complications or 
illness during pregnancy. The diagnosis was made by a pediatrician in September 
1946, when the baby was 3 months old. Ophthalmologic examination, with the 
infant under anesthesia, showed in each eye a shallow anterior chamber, anterior 
pupillarjf membrane, irregular pupil and a definite vascular membrane on the 
posterior surface of the lens. Tonometric readings (Schi0tz) showed 18 mm. in 
the right eye and 20 mm. in the left eye. Roentgen radiation, 100 r, was 
delivered to each eye on April 21, June 16 and July 14, 1947 (factors ; 85 
kilovolts, 10 milliamperes, nine and one-half seconds’ exposure, 10 cm. distance, 
4 mm. portal, 1 mm. aluminum filter). The baby’s blood was found to be Rh 
negative, type O M ; the mother’s, Rh positive, type 0 M, and the father’s, Rh 
negative, type O M N . In September 1947, the retrolental membrane still exhibited 
vascularity, and the lens showed no cloudiness. 

Case 3. — M. R.’s mother had had two normal children before the patient’s 
birth. However, she had had a spontaneous abortion before and one after the 
birth of this baby. The child was seen when she was about 2 years of age. Her 
ocular condition had been diagnosed as cataract. Her weight at birth was 1,150 
Gm. On Oct. 7, 1946, examination, with the child under anesthesia, showed 
very shallow anterior chambers ; the pupils dilated to 5.5 mm. with 1 per cent atropine 
sulfate; tension (Schi^tz) was 50 mm. in each eye. A thick vascular membrane 
was observed posterior td the lens of each eye. Roentgen irradiation was started 
in October 1946, and 100 r was given to each eye at monthly intervals for three 
months. The patient’s blood was Rh positive, type O M N ; the mother’s, Rh 
negative, A M type, and the father’s, Rh positive O AI N type. Examination in 
September 1947 revealed no improvement. 

Case 4. — K. M., a first baby, weighed 1,300 Gm. at birth. The mother had 
observed that the infant had poor vision when he was 3 months of age. Examina- 
tion in April 1947, with the child under anesthesia, showed a bilateral shallow 
anterior chamber, anterior pupillary membrane and dense vascular retrolental 
membrane, and the intraocular pressure was 26 mm. (Schijzitz) in each eye. 
The patient’s blood was Rh positive, type B M N ; the mother’s, Rh negative, 
type AaB M N, and the father’s, Rh positive, type A. Beginning in May 1947, 
roentgen radiation was given at monthly intervals, 100 r being delivered to each 
eye. In September 1947 examination showed no improvement. 

Case 5. — R. B. was one of twins, whose weight at birth was 1,575 Gm. The 
mother had had a threatened abortion during the second month of pregnancy, 
after an automobile accident. Examination, with the baby under anesthesia, 
showed a very shallow anterior chamber bilaterally; the retrolental membrane 
was denser temporally and clearer nasally in each eye. The hyaloid artery and 
vein could be observed between the membrane and the optic disk. The intraocular 
pressure was 30 mm. in the right eye and 35 mm. in the left eye (Schi^tz). The 
patient’s blood was Rh positive, type AiMN; the mother’s, Rh positive, type 
O M N, and the father’s, Rh positive, type AiM N. The diagnosis was made 
when 'the child was 18 months of age, and no therapy was given. 
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and is seen in the 8 to 9 mm. stage. At the 10 mm. stage these vessels 
have extended anteriorly to form the lateral, or capsulopupillary, portion 
of the tunica vasculosa lentis. 

The vitreous as it now exists is known as the primary vitreous. It 
consists of ectoderm derived from the lens and retina, as well as meso- 
dermal vasoformative tissue, which has formed the hyaloid artery and 
the posterior and lateral portions of the tunica vasculosa lentis. The 
formation of the hyaloid capsule at the 13 mm. stage marks the end of 
the period of development of the primary vitreous. 

Second Period (12 to 65 mm. stage). — At the 16 mm. stage arterial 
branches arising from the hyaloid artery have begun to project into the 
freshly forming vitreous and are termed the vasa h)'aloidea propria. 

At the 25 mm. stage the anterior, or pupillary, portion of the tunica 
vasculosa lentis has formed. 

Up to the 40 mm. stage the vitreous is still full of vessels as far as 
the periphery, that is, to the internal limiting membrane. After this, 
the smaller vessels begin to atrophy, the portion nearest to the lens 
remaining visible the longest, with the result that the region nearest 
the retina becomes free of vessels. This avascular portion is known as 
secondary vitreous. Its appearance is due to atrophy of the blood ves- 
sels and further formation of additional vitreous from the retina as 
the eye enlarges. 

There occur a cessation of growth of the primary vitreous and a 
continued increase in the amount of secondary vitreous, which fills the 
eye as it enlarges, thus giving a relative decrease in size of primary 
vitreous. 

During the eighth month, the main trunk of the hyaloid artery 
becomes impervious in its central part, and atrophy proceeds more 
rapidly in its proximal portion, so that it loses connection with the disk 
and floats free in Cloquet’s canal from the posterior surface of the lens, 
atrophying during the first few years of life. 

REPORT OF CASES 

C.-VSE 1. — S. M. was first seen when she was 3 months old. Her mother had 
observed that the baby did not follow moving objects as had her five siblings at 
the age of 2 weeks. S. M. weighed 1,550 Gm. at birth. There had been no 
illnesses or complications during pregnancy. The baby’s blood was Rh negative, 
type O M, while her motlier’s blood was Rh positive, type O M. The father’s 
blood was Rh negative, type O M. All had negative Wassermann reactions. 
The diagnosis was made on ^'larch 14, 1946, with the characteristic findings, and 
roentgen therapy was ordered for the right eye, the left eye acting as a control. 

A dose of 200 r was given at monthlj' intervals, with 85 kilovolts, nine seconds’ 
exposure and a 1 mm. aluminum filter. In September 1946, six months after the 
beginning of therapy, the right eye showed some clearing of the membrane tern- 
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Case 10. — P. M. was one of double ovum twins ; the weight at birth was 
1,400 Gm. The child was the product of the mother’s fifth pregnancy. The 
other children had normal eyes. Examination, with ether anesthesia, revealed 
a typical picture. The family moved to California, and blood studies were not made. 

Case 11. — B. M., a twin of the baby in case 10, weighed 1,200 Gm. at birth. 
The findings were similar to those in case 10. 

Case 12. — Studies in this case have not been completed. 

Comment . — Of 9 eyes treated with roentgen radiation, 3 showed 
slight improvement, with slight thinning of the membrane at the less 
dense borders of the membrane, and 6 showed no apparent change. In 
no case was the thinning sufficient to be regarded as of any real help 
preliminary to needling of the lenses. Little or no effect on the mem- 
brane vessels could be observed. 

'differential diagnosis 

The following conditions must be considered in differential 
diagnosis : 

1. Retinoblastoma. This intraocular tumor is most commonly 
observed in children less than 6 years of age. It is usually unilateral at 
first, but may be found bilaterally. Ophthalmoscopic examination shows 
a yellowish mass, usually in the posterior half of the globe and definitely 
separated from the lens. On transillumination the tumor appears dark, 
indicating that light does not pass through it readily. The eye is normal 
in size or slightly enlarged. If the bab}’’ is seen after the tumor has 
progressed, the eye appears enlarged and congested with purulent 
material in the anterior chamber, which may lead to the mistaken 
diagnosis of panophthalmitis. One should always suspect the presence 
of retinoblastoma unless a definite history of penetrating injury is given. 

2. Serous detachment of the retina. The eye is usually smaller than 
normal or of normal size. Ophthalmoscopic examination shows a gray- 
ish mass, slightly tinged with yellow, situated away from the lens. The 
readiness with which it may be transilluminated shows that only fluid 
is behind the retina. 

3. Congenital cataract. The lens is opaque in varying degrees, and 
the anterior chamber is normal. 

4. Retrolental fibroplasia. The lens is clear, but a dense membrane 
is observed just behind the lens. Blood vessels are always seen on this 
membrane if observed carefully. The anterior chamber is shallow, and 
the iris appears close to the cornea. The pupil may or may not be 
irregular in outline, according to whether or not adhesions have formed. 
Small strands and remnants of pupillary membrane, like a spider web, 
can be observed passing across the pupil. 
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Case 6.— K. M., a first baby, weighed 1,550 Gm. at birth. The diagnosis was 
made at 6 months of age. On Feb. 1, 1947, examination, with the patient under 
anesthesia, showed a shallow anterior chamber and posterior synechias, an intra- 
ocular pressure of 20 mm. (SchipJtz) and a dense, vascular retrolental membrane 
in each eye. The patient’s blood was Rh positive, type O, while the mother’s was 
Rh positive, type A, and the father’s, Rh positive, type O. No treatment was 
given. 

Case 7. — ^J. E., a first baby, weighed 1,000 Gm. at birth. The condition was 
diagnosed when the infant was 3 months of age. Examination, with the child 
under anesthesia, showed intraocular pressure of 40 mm. (Schidtz) in each eye, 
shallow anterior chambers and a small retrolental membrane temporally, with 
a falciform fold of retina in each ej'e. There was a coloboma of the optic nerve 
in the left eye. The patient’s blood was Rh positive, type B M N. 

Data on 6 Infants zvith Retrolental Fibroplasia 


Case 

1 Patient S.M. 

Mother.... 
Father 

2 Patient B. T. 

Mother.... 
Father 

3 Patient M. B, 

Mother.... 
Father 

4 Patient K.M, 

Mother 

Father 

5 Patient B. B. 

Mother.. . , 

Father 

G Patient K. M. 

Mother 

Father 


Total 
Do.se of 


Blood Type 

Rh Factor 

Wassermann 

Reaction 

Hoentgen 

Eadiation 

OM 



— 

1,400 r 

OM 

+ 

— 

OM 

— 

— 


OM 

— 

— 

300 r 

OM 

+ 

— 


OMX 

— 

— 


OMN 

+ 

— 

300 r 

AM 

— 

— 


OMN 

+ 

__ 


BJIN 

-1- 

— 

oOO r 

AsBMN 

— 



A 

+ 

— 


AiMN 

-E 

— 

None 

OMN 

-t 



AiMN 

+ 

__ 


0 

-f 

— 

None 

A 

+ 

— 


0 

+ 




Case 8. — D. A., a third child, weighed 1,310 Gm. at birth. The other 
children had normal eyes. The mother was epileptic and had had influenza 
two weeks prior to delivery. The infant’s condition was diagnosed at the age 
of 6 months. Examination, with the patient under ether anesthesia, showed 
small eyes, with shallow anterior chamber, persistent anterior pupillary membrane 
and dense, vascular retrolental membrane; the intraocular pressure was 40 mm. 
(Schidtz) in each eye. One drop of 1 per cent pilocarpine nitrate was given 
twice a day. Roentgen radiation, in a dose of 100 r at monthly intervals, was 
given for four months. Six months after treatment was started there was some 
nasal clearing of the membranes. Vision remained limited to light perception 
only. Studies of the blood were not completed. 

Case 9.— F. R., a first baby, weighed 1,620 Gm. at birth. The child’s con- 
dition was diagnosed at the age of 5 months. There was no toxemia or com- 
plications of pregnancy. Examination, with the patient under anesthesia, revealed 
a typical picture. The intraocular pressure was 12 mm. (Schi^tz) in each eye. 
Blood studies were not completed. ‘ . ' 


DIFFERENTIAL DIAGNOSIS OF BOECK'S SARCOIDOSIS 

Report of Ten Coses with Ocular Involvement 
BYRON L GIFFORD, M.D. 

AND 

ARLINGTON C. KRAUSE, M.D. 

CHICAGO 

AT PRESENT, the diagnosis of Boeck’s sarcoidosis should be 
regarded as presumptive, for it is based on incomplete knowledge. 
There are no sure criteria for absolute diagnosis, whether from histologic 
sections of any tissue of the body, from laboratory tests, from roentgeno- 
grams or from complete postmortem examination. Therefore, all clinical 
evidence for Boeck’s sarcoidosis must be most carefully evaluated before 
a diagnosis of the disease can be justified. The purpose of this article 
is to discuss the difficulties in establishing a clinical diagnosis of Boeck’s 
sarcoidosis, to evaluate the more frequent clinical symptoms and signs 
and to present 10 cases of sarcoidosis and an analysis of the ocular part 
of the disease. 

Considerable confusion exists in the differentiation of sarcoidosis 
from tuberculosis, silicosis, Hodgkin’s disease and similar diseases. In 
the literature, the diagnosis of sarcoidosis is made in some cases on only 
scanty evidence. Rossell,’- for example, made the diagnosis of sarcoidosis 
of the lung in 2 cases by comparing the roentgenograms of the chest 
with textbook pictures. King^ reported 112 cases in which, in his 
opinion, the diagnosis of sarcoidosis was established. In 24 of these 
cases, he based his diagnosis on a biopsy of the skin or of a node, and in 
15 cases, on the roentgenograms of the chest. These instances are men- 
tioned not to criticize the authors, but to show the ease w,ith which a 
presumptive diagnosis of sarcoidosis may be made on an insufficient 
basis. It has been noted that once the intriguing word “sarcoidosis” 
is suggested in the clinic record there is a tendency for other clinicians to 
accept that diagnosis without sufficient study. 

From the Division of Ophthalmology, Department of Surgery, the University 
of Chicago. 

1. Rossell, G. : Deux cas de maladie de Boeck, Rev. med. de la Suisse Rom. 
59:420-434, 1939; cited by Ronchese.3<= 

2. King, D. S. : Sarcoid Disease as Revealed in the Chest Roentgenogram, 
Am. J. Roentgenol. 45:505-512, 1941. 
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SUMMARY 

The treatment of retrolental fibroplasia with roentgen radiation 
produced little change in the vascularity of the membrane. A study of 
the possibility that a blood factor is a cause of prematurity in this 
congenital malformation led to no definite conclusion. Further studies 
of this type at several medical centers, with possibly a central registry, 
might bring useful information to light. 

2205 Highland Avenue. 
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Schauniann “ proposed that it was a difference in the type of 
tubercle bacillus which accounted for the difference between sarcoidosis 
and tuberculosis. Schaumann and Hallberg'’ claimed a demonstration 
of Mycobacterium tuberculosis by special staining methods and stated 
the belief that the peculiar structures, called Schaumann bodies, in the 
giant cells were, in fact, this organism. Harrell and Longcope failed 
to find evidence of tuberculosis but expressed the belief that alterations 
in the chemical constituents of the blood, particularly an increase in the 
globulin factor, may be an aid to diagnosis. 

Pinner, AV eiss and Cohen ® proposed that a tuberculin-neutralizing 
substance, anticutin, may be a factor differentiating the reactions of 
sarcoidosis from those of tuberculosis in the body. In subjects showing 
the presence of anticutin, tuberculosis may take the form of sarcoidosis. 
They stated that anticutins were present in 36 per cent of patients 
with sarcoidosis but in only 5 per cent of normal subjects and tuberculous 
patients. 

Beinhauer and Mellon ^ recovered a pure culture of diphtheroid 
bacilli with acid-fast granules from the lymph nodes of 5 patients with 
sarcoidosis. These patients had negative cutaneous reactions to tuber- 
culin. but reacted positively to a culture of diphtheroids ; Schwartzchild 
failed to confirm these findings. Other evidences of the relation of 
sarcoidosis to tuberculosis are the frequent histor^’- of tuberculous con- 
tacts in patients with sarcoidosis, the common occurrence of sarcoidosis 
in known tuberculous areas of the population, such as the countries of 
Scandinavia, and the frequenc}'^ of sarcoidosis in Negro settlements, 
where tuberculosis is known to be prevalent. There are also not a few 
cases reported in the literature in which patients with a well established 

5. Schaumann, J.: On the Nature of Certain Peculiar Corpuscles Present 
in the Tissue of Ljmiphogranulomatosis Benigna, Acta med. Scandinav. 106:239- 
253, 1941. 

6. Schaumann, J., and Hallberg, A^. : Koch’s Bacilli Manifested in the Tissue 
of Lymphogranulomatosis Benigna (Schaumann) by Using Hallberg’s Staining 
Method, Acta med. Scandinav. 107:499-501, 1941. 

7. (o) Longcope, AV. T. : Sarcoidosis, or Besnier-Boeck-Schaumann Disease, 

J. A. M. A. 117:1321-1327 (Oct. 18) 1941. (b) Longcope, AAA T., and Pierson, 

J. W.: Boeck’s Sarcoid (Sarcoidosis), Bull. Johns Hopkins Hosp. 60:223-296, 
1937. 

8. Pinner, M.; AVeiss, M., and Cohen, A. C. : Procutins and Anticutins. Yale 
J. Biol. & Med. 15:459-463', 1943. 

9. Beinhauer, L. G., and Mellon, R. R. : Pathogenesis of Noncaseating 
Epithelioid Tuberculosis of Hypoderm and Lymph Glands, Arch. Dermat. & Syph. 
37:451-460 (March) 1938. 

10. Sclnvartzchild, L. : Comparison of Old Tuberculin (Koch) and Modified 
Tuberculin (Mellon and Beinhauer), Arch. Dermat. & Syph. 42:461-465 (Sent) 
1940. . 
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It has been stated that Boeck’s sarcoidosis ma}^ afifect every tissue or 
organ in the body.'* The disease is usually described, 'however, as 
limited to certain groui^s of organs, such as the eye, lung, lymph nodes, 
skin, bones, parotid gland, ■* brain, th3moid, testes, nose, pharynx, sinuses, 
kidney, spleen, bone marrow, liA^er, heart and intestinal tract. In 
general, sarcoidosis is a relatively benign, chronic disease, occasionally 
punctuated by acute exacerbations. The constitutional symptoms are 
usuall)' slight, and fever, while it may sometimes be present in the 
early stage, more frequentty is entirely absent. Most writers agree that 
the clinical S3miptoms produced b}' sarcoidosis are usually the result of 
mechanical obstruction, with the consequent irritation and interference 
with function, rather than those of a general toxemia or s)'stemic reac- 
tion ; for example, maii)'^ patients ma}' die of failure of the right side of 
the heart. 

RELATION OF SARCOIDOSIS TO TUBERCULOSIS 

Boeck’s sarcoidosis cannot be reasonably discussed without inclusion 
of some of the evidence concerned with its possible relation to tubercu- 
losis. No concrete proof of such a relation has, as yet, been generally 
accepted, and the subject is controversial. 

It has been claimed that tubercle bacilli have been found in some 
instances in stained' sections of skin showing the early inflammatory 
lesions, but they disappear as the sarcoid nodules develop. Proponents 
of this theory of tuberculous origin are many, and they further propose 
that this early destruction of the tubercle bacilli may account for the 
negative reaction to the intracutaneous injection of tuberculin. Whether 
the early disappearance of the organism is due to its low virulence or to 
some special reaction of the patient is not known. 

3. (a) Harrell, G. : Generalized Sarcoidosis of Boeck, Arch. Int. Med. 65: 

1003-1034 (May) 1940. (b) Nickerson, D. A. : Boeck’s Sarcoid : Report of Six 
Cases in Which Autopsies Were Made, Arch. Path. 24:19-29 (July) 1937. (c) 

Ronchese, F. : Sarcoid and Tuberculosis: Report of a Case with Autopsy, Arch. 
Dermat. & Syph. 46:860-871 (Dec.) 1942. (d) Reisner, D. : Boeck’s Sarcoid 

and Systemic Sarcoidosis, Am. Rev. Tuberc. 49:437-462, 1944. (e) Schaumann, 

J. : Lymphogranulomatosis Benigna in the Light of Prolonged Clinical Observa- 
tions and Autopsy Findings, Brit. J. Dermat. 48:399-446, 1936. 

4. (a) Guyton, J. S., and Woods, A. G. : Etiology of Uveitis: A Clinical 

Study of 562 Cases, Arch. Ophth. 26:983-1018 (Dec.) 1941. (6) King, M. J.: 

Ocular Lesions of Boeck’s Sarcoid, Tr. Am. Ophth. Soc. 37:422-458, 1939. (c) 

Schultz, A. : Boeck’s Sarcoid with Uveoparotitis and Dacryoadenitis, Am. J. 
Ophth. 28:1010-1014, 1945. (d) Woods, A. C., and Guyton, J. S.: Role of 

Sarcoidosis and of BrucellosisUn Uveitis, Arch. Ophth. 31:469-480 (June) 1944. 
(c) Walsh, F. B. : Ocular Importance of Sarcoid: Its Relation to Uveoparotid 
Fever, ibid. 21:421-438 (March) 1939. 
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antigen; blood counts; determination of the sedimentation rate; uri- 
nalysis; serum agglutination tests for typhoid, paratyphoid, tularemia, 
brucellosis and the rickettsial diseases ; the Kahn tests, and stereoscopic 
roentgenographic examinations of the chest should also be made on 
patients with sarcoidosis in a search for other diseases. 

Thoracic Disease . — Lesions in the chest are not necessarily character- 
istic, but they are probably the most frequent clinical sign and their 
proper interpretation is of great aid in the clinical diagnosis of sarcoidosis. 
The roentgenologist, however, must use the history and available clinical 
data for intelligent interpretation of the roentgenograms. 

Two general types of thoracic lesions are associated with sarcoidosis. 
The first type is that of involvement of the hilar nodule, consisting of 
gross enlargement of the bronchial nodes, or less often, of the bifurcation 
of the paratracheal groups, with coarse radiations of dilated, deep lym- 
phatic striae extending from the enlarged nodes toward the periphery 
of the lungs. These deep lymphatic vessels, unlike pulmonary vessels, 
seldom bifurcate and are denser, narrower and more sharply defined 
than are blood vessels. This peripheral prolongation of the striae is 
sometimes called fibrotic extension. The term is proper only in rela- 
tion to the configuration of the density, and does not necessarily mean 
fibrosis of the lung in the sense of proliferated fibrous tissue. The fact 
that these pulmonary lesions often completely resolve is not in keeping 
with the impression of permanence of fibrous tissue. It is the opinion 
of roentgenologists in this clinic that one of the important features 
of extension from the hilar nodes in sarcoidosis, in contrast to 
tuberculous extension, is that it is quite uniformly bilateral, and that 
both pulmonary fields may be conspicuously involved in their central 
and lower parts, with sparing of the apexes. In tuberculosis it is 
rare to find widespread parenchymatous extension without invasion 
of the apexes. 

In the second type of thoracic lesions the involvement of the hilar 
nodules is accompanied with or followed by widespread miliary lesions 
of irregular size throughout both lungs. If the hilar nodes are small, 
the picture may be similar to that of miliary tuberculosis, and may 
at times be impossible to differentiate by roentgenograms alone. The 
roentgenologist must correctly evaluate the degree of illness of the 
patient, the temperature curve, the sedin>entation rate and other 
available clinical information. With this method, sarcoidosis or miliary 
tuberculosis may be considered probable or very unlikely. 

The two types may be present at the same time. In some cases 
in which there are small hilar nodes and widespread miliary lesions 
with deep and superficial striations, the picture may be identical with 
miners silicosis. It has been pointed out that gross enlargement of 
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diagnosis of sarcoidosis have died of proved terminal tuberculosis (case 
4). The problem of the relation of sarcoidosis and tuberculosis cannot 
be dropped at this point, for it reappears frequently and provokingly 
throughout the various phases of the discussion and report of cases which 
follow. 

DIAGNOSTIC PROCEDURES AND PROBLEMS 

Physicians who are confronted with the problem of diagnosis of 
sarcoidosis usually depend on one or more of the following procedures to 
furnish clinical information ; examination of the e 3 ^es ; biopsies of the skin, 
lymph nodes and nasal mucosa, and roentgenographic studies of the chest 
and bones of the hands and feet. In clinical practice, then, the patient 
may be seen by several specialists, including the ophthalmologist, the 
otolaryngologist, the dermatologist, the chest clinician and the roent- 
genologist, with the general pathologist often giving an additional opinion 
on biopsied material. The procedure and some of the problems of 
diagnosis pertaining to each specialty will be discussed before an attempt 
is made to analyze the 10 cases reported. 

Ocular Disease . — The patient with sarcoidosis is seldom acutely ill; 
the cutaneous lesions are not painful and seldom disfiguring, and the 
thoracic condition is usually unsuspected. The eyes, however, may be 
painful; vision may be blurred, or at least the ocular disease may be 
severe enough to cause the patient to seek medical advice. 

Briefly, an examination of the eye may reveal any combination of 
nodules of the lids, conjunctivitis, keratitis, iritis, iridocyclitis and, 
rarely, chorioretinitis, with any of the possible symptoms and compli- 
cations of these conditions. The severest and most obvious feature is 
generally iritis of the nodular or seroplastic type, with extensive 
posterior synechias, and there is an abundance of the keratic precipitates 
of the mutton fat type. In this series of cases, keratitis was a common 
condition. The eye may be painful in the acute stage, or it may be 
painless with the insidious onset of the disease. Chronicity following' 
either the stormy or the insidious beginning is the almost invariable 
course. 

Only a description of the disease and a diagnosis of nodular iritis 
related to a granulomatous disease, or of seroplastic iritis of unknown 
cause, may be given, for the initial ocular inspection reveals little of aid 
in differential diagnosis. Most ophthalmologists agree that there may 
be only a suggestion that the causative factor lies in a granulomatous 
disease. In the presence of the more obvious lesions of the skin, and 
possibly of some enlarged lymph nodes, sarcoidosis should be suspected 
and considered. Intradermal tests with old tuberculin and brucella 

11. Guyton and Woods.^a Levitt, J. M.: Boeck’s Sarcoid with Ocular Locali- 
zation: Survey of the Literature and Report of a Case, Arch. Ophth. 26:358-388 
(Sept. 4) 1941. 
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out lesions with rather sharp borders, and they appear to be located 
in the exact center of the metaphysis of the bone and do not invade 
the cortex. Before the advent of popularity of the diagnosis of sar- 
coidosis these punched-out lesions of bone were called tuberculosis 
osteitis cystica (cases 4 and 10). 

Disease of the Nasal Mucosa . — The rhinologists in this clinic 
have found that histologic evidence of sarcoid or tuberculosis is 
extremely rare in the mucous membrane of the nose and accessory 
sinuses. In a series of biopsies in presumptive cases of sarcoidosis, 
histologic sections that particularly resemble sarcoid granulomas were 
not observed. The usual report was chronic inflammatory tissue, 
with hypertrophy of the mucosa, which was richly supplied with 
mucin glands. There were sometimes groups of epithelioid cells, 
but any grouping of these cells into well organized tubercles resembling 
either tuberculosis or sarcoid was rare; in fact, small tubercle-like 
whorls were noted in only 1 case of the series. Several factors may 
account for this picture ; The nasal mucosa may be resistant to 
invasion by or reaction to the tubercle bacillus. The tissue structure 
may be such that it does not lend itself to formation of tubercles or 
sarcoid granulomas. Other bacterial reactions, in the form of secon- 
dary invaders, may distort and inhibit granulomatous formation. 

Cutaneous Lesions . — The gross description of the cutaneous lesions 
falls into three types, with additional variations for the Negro : 

1. Disseminated miliary sarcoidosis (Boeck) is an eruption of 
firm nodules which may Idc found on any surface of the body. Occur- 
ring in small numbers, usually on the face, arms, shoulders or hands, 
these nodules vary in size and shape and are brownish red or purplish. 
Under pressure, they appear as grayish yellow macules in the skin. 
If they heal, atrophic scars are formed. 

2. In subcutaneous sarcoidosis (Darier-Roussy sarcoid the 
nodules are subcutaneous, and the skin may be freely movable over 
them. They are round and several centimeters in diameter and feel 
like soft shot under the skin. They may be located anywhere on 
the body, singly or in groups, sometimes forming plaques. The color 
is that of the skin, there being occasionally a bluish discoloration of 
the skin over the nodules. 

3. In lupus pernio, superficial lesions affect the nose, cheeks, 
ears, hands and feet. These lesions appear as infiltrating, bluish 

13. (a) Bloom, D., and Mendelsohn, H. : Cutaneous Tuberculosis in the Negro : 
A Clinical Entity, Arch. Dermat. & Syph. 36:937-951 (Nov.) 1937. (6) Nomland, 
R. : Hematogenous Cutaneous Tuberculosis (Sarcoid) in Negroes, ibid. 30:59-75 
(July) 1934. 

14. Maloney, E. R., and Combes, F. C: Darier-Roussy’s Sarcoid Arch 
Dermat. & Syph. 33:709-724 (April) 1936. 
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the bronchial glands is rare with miliary tuberculosis, except in the 
Negro, and that it is unknown in miners’ silicosis. Possible exposure 
to high concentrations of silica dust should, of course, be considered 
in the history. 

Roentgenographic differential diagnosis of sarcoidosis and late 
Hodgkin's disease or lymphoblastoma may also be impossible. Here, 
again, other clinical factors, such as a blood dyscrasia, histologic 
changes in a lymph node or enlargement of the spleen, may help to 
identify the disease. If other clinical signs of Hodgkin’s disease or 
lymphoblastoma are lacking, a trial of high voltage roentgen irradiation 
of the hilar nodes may safely be attempted, for it is well known that 
these diseases are sensitive to radiation and, if they are present, the 
resolution of the pulmonary lesions is often dramatic. Pohle, Paul 
and Clark reported 14 cases in which high voltage irradiation 
to the hilar region of patients with sarcoidosis was attended with 
no untoward results. In fact, it is the authors’ impression that in 6 
of the cases slight improvement occurred, but nothing similar to the 
results obtained with Hodgkin’s disease. 

The roentgenographic picture of sarcoidosis may further be con- 
fused by the presence of calcified nodes, pleural thickening, effusions 
or CA^en cavitations. Without previous roentgenograms, it is not 
possible to determine whether the sarcoidosis is superimposed on old 
tuberculous lesions or is the present active disease. It is not believed 
that calcifications, effusions or cavitations are part of the pulmonary 
picture of sarcoidosis, but their presence before lesions of sarcoidosis 
occur make the picture more like tuberculosis than sarcoidosis. These 
complications are mentioned to show the difficulties that may be 
encountered in diagnosis of sarcoidosis of the chest. It is not surprising 
that the roentgenologist may frequently report tuberculosis of the chest 
rather than sarcoidosis. The experience in this clinic is that either 
tuberculosis or Hodgkin’s disease is often the first roentgenographic 
diagnosis, rather than sarcoidosis. If the lesions of the chest were 
uniformly typical of one or the other of the two types mentioned, 
the roentgenologist’s problem would be greatly simplified. 

Lesions of Bone . — Roentgenographic evidence of lesions of bone 
is considered to be A^aluable as a diagnostic clue to sarcoidosis. 
Unfortunately, these lesions are not common. Woods and Guyton 
stated that lesions of bone occur in about 10 per cent of reported 
cases; however, none were observed in their 15 cases. The typical 
lesions are observed in the metaphyses of the phalanges and in the 
metacarpal bones of the hands and feet. They are definite, punched- 

12. Pohle, E. A. ; Paul, L. W., and Clark, E. A. ; Roentgen Therapy of Boeck’s 
Sarcoid, Am. J. M. Sc. 209:503-513, 1945. 
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Biopsy of Lymph Nodes . — The microscopic structure of sarcoidosis 
of the lymph nodes is not so uniform as that of the cutaneous lesion. 
The tissue of the lymph node is apt to have a confusing number of 
lymphocytes and giant cells; collagenous trabeculae are usually absent. 
The picture is not easily confused with tuberculosis, but differential 
diagnosis is often impossible. A feature of sarcoid of lymph nodes, 
pointed out by Dr. Eleanor Humphreys, of the University of Chicago, 
is that the epithelioid whorls often surround a small central vessel. 
This picture is never seen with tuberculosis, since central necrosis 
is frequent in tuberculous lymph nodes and could hardly occur with 
a functioning central vessel. Great variations in individual lymph 
nodes from the same patient also exist, and excellent examples of 
sarcoid adenitis and tuberculous adenitis in a patient with proved 
tuberculosis have been observed. 

Manionx Test . — A negative result in the Mantoux test is of value 
in the diagnosis of sarcoidosis; however, evaluation of the significance 
of the reactions is somewhat in doubt. In this clinic, every patient 
suspected of having sarcoidosis is given an intradermal injection of 
0.1 cc. of a suspension of old tuberculin U. S. P. in saline solution 
in a dilution of 1 : 100,000, the dilutions being increased through 
strengths 1 : 10,000, 1 : 1,000, 1 : 100 and 1 : 10 to an undiluted suspen- 
sion. The reactions are evaluated at the end of twenty-four, forty- 
eight and seventy-two hours. Some of the patients with sarcoidosis 
show no reaction even to the undiluted old tuberculin, and Woods 
and Guyton carried out this test with TO cc. of undiluted old tuberculin 
without reaction in some of - their cases. In all but 1 of the cases 
reported in this paper the cutaneous reactions were negative to dilutions 
of 1 : 1,000, and most patients were insensitive to stronger concen- 
trations. The meaning of this is not clear, but in this clinic ‘the 
arbitrary acceptance of a positive cutaneous reaction to a 1:100 
dilution is compatible with a diagnosis of sarcoidosis, whereas a 
positive reaction to a dilution of 1 : 1,000 is considered questionable. 

REPORT OF CASES 

Case 1. — J. J., a Negro housewife aged 25, was first seen in the eye clinic in 
March 1946. The patient complained of decreased vision and a growth in the left 
eye; she had discovered the growth in December 1944 on looking into a mirror; 
a short time prior to discovery of the tumor the left eye had been painful, but 
since December 1944 it had been painless. The patient had otherwise been well. 

During the nine months following the ocular symptoms she had tremor of 
the hands, fatigue and pronounced early muscular weakness. There was no cough 
or fever. The condition was diagnosed by a physician as a "nervous breakdown.” 
A routine industrial roentgenogram of the chest in the spring of 1944 revealed 
nothing noteworthy. The patient had had an obstruction of the left nostril since 
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or violaceous plaques. The surface shows a well marked network 
of dilated blood vessels. In the Negro, any of these three types of 
lesions may be found, in addition to superficial scaling plaques and 
superficial nodules about the mouth, nose, eyelids and brow. 

Biopsy of the skin, with microscopic examination of the stained 
sections, is also an aid in diagnosis of sarcoidosis.^® The structure of 
the skin seems to lend itself to more uniformity in the microscopic 
appearance of sarcoid lesions than any other tissue of the body. 
For that reason, perhaps, dermopathologists feel more certain of 
their diagnosis of sarcoidosis th?.n do pathologists dealing with other 
tissue. The more typical lesions of sarcoidosis are described as very 
compact, small whorls of distinct epithelioid cells, without evidence of 
central necrosis and with few giant cells and a very sparse surrounding 
mantle of lymphocytes, or more typically the lymphocytes may be 
absent. The conglomerate whorls are spaced and surrounded by 
heavy and distinct connective tissue trabeculae of collagenous fibers, 
which are indicative of the disease. No organisms are found. Woods 
and Guyton stated that in 20 per cent of cases peculiar, hematoxylin- 
staining, usually doubly retractile inclusions, known as Schaumann 
bodies, are seen in the giant cells; but if Schaumann bodies are not 
present, it is impossible to differentiate lesions of sarcoidosis histo- 
logically from the hard tubercles of tuberculosis. The picture in 
histologic sections of the skin is, unfortunately, not an infallible test, 
for not all sections are typical. 

The case described by Ronchese is an excellent illustration of 
the diverse opinion of dermopathologists in the microscopic differen- 
tial diagnosis of Boeck’s sarcoidosis and lupus vulgaris (tuberculosis). 
A histologic section, a clinical photograph and a brief summary of the 
history in this case were sent to 10 eminent dermopathologists; 6 
favored the diagnosis of sarcoidosis, and 2 the diagnosis of lupus 
vulgaris ; 2 stated that the picture was consistent with either sarcoidosis 
or lupus vulgaris. The opinions of the roentgenologists in regard to 
the roentgenograms of the chest were likewise almost equally divided 
between sarcoidosis and miliary tuberculosis. The autopsy in this 
case, held within seven months of examination of the microscopic 
sections and the roentgenograms of the chest, was reported by Dr. 
F. E. Katzman and Dr. R. J. Williams to reveal the presence of 
typical acid-fast bacilli in the lesions of the lung, spleen and heart, 
confirming the diagnosis of miliary tuberculosis. 

15. Longcope-Ta Longcope and Pierson.'^’’ Nomland.i®»> Jordon, J. W., and 
Osborne, E. D.: Besnier-Boeck’s Disease, Arch. Dermat. & Syph. 35:663-684 
(April) 1937. Laymon, C. W., and Michelson. H. E. : The Micropapular Tubercu- 
Hd, ibid. 42:625-640 (Oct.) 1940. Montgomery, H. : Histopathology of Various 
Types of Cutaneous Tuberculosis, ibid. 35:698-715 (April) 1937. 
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Diagnostic Criteria . — The patient had nodular iritis and cutaneous lesions of 
the Darier-Roussy type. Microscopically, the cutaneous lesions were compatible 
with, but not typical of, sarcoidosis. Roentgenograms of the chest in the absence 
of other clinical signs of Hodgkin’s disease and malignant growth were compatible 
with the hilar t 5 Te of sarcoidosis, especially since the cutaneous tests gave negative 
reactions to 0.1 cc. of undiluted old tuberculin. The nodular iritis could not be 
differentiated from other granulomatous diseases, particularly tuberculosis. In 
this case, the roentgenograms of the chest and the general clinical picture were 
considered as of the most diagnostic value, with cutaneous lesions, biopsy observa- 



Fig. 1 (case 1). — Flexor surface of forearm, showing subcutaneot^ nodules of 
the Darier-Roussy type of Boeck’s sarcoidosis (March 1946). 

tions on the skin, the negative reaction to tuberculin and the nodular iritis of 
importance, in approximately that order. 

Case 2. — Mrs. M. B., a white woman aged 59, a rooming house keeper, was 
first seen in the eye clinic in February 1947. She complained of black spots before 
her eyes, ocular burning and itching, and a yellow, sticky secretion of three monhts’ 
duration. There had been no periods of weakness, loss of weight, cough or fever. 
Moderately severe diabetes had been discovered one year before, when the .patient 
became suspicious of polyuria. The diabetes was controlled with modified diet and 
administration of 15 units of protamine zinc insulin three times daily. Her family 
history was negative for tuberculosis, and she had had no contact with the disease. 
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March 1944, with pain over the left maxillary sinus. She had had the usual 
childhood diseases ; the family history was noncontributory except that the patient's 
mother was said to have died of tuberculosis at the age of 36. ' 

A brief summary of results of the ophthalmologic examination follows. Vision 
was 20/16 in the right eye and 20/100 in the left. The right eye was not diseased. 
In the left eye a large, yellowish pink tumor was to be seen growing up from the 
iris and filling about one fourth of the anterior chamber. The tumor extended in 
a circular manner at the limbus from 6 to 9 o’clock. In this sector it filled the 
angle of the anterior chamber, and the anterior surface of the tumor in places 
pressed against, but was not attached to, the cornea. The surface of the tumor 
was slightly lobulated and was covered with a fine network of capillaries, arising 
from the iris but not from the deep portion of the limbus or the cornea. 
The pupil was bound down with ringlike posterior synechias, and the pupillary 
aperture was covered with a thin gray membrane. The aqueous showed a 
moderately increased flare and a few floating cells ; the cornea was clear except 
for a large number of keratic precipitates on the endothelium of mutton fat type. 
The fundus appeared normal. Intraocular tension (Schi^tz) was normal in 
both eyes. 

Three weeks after the first examination a rare opportunity was afforded us 
to observe the beginning of sarcoid iritis in the right eye. The first sign 
recognized on observation with the slit lamp was beginning exfoliation of the iris 
pigment at the pupillary border. A small increase in the aqueous flare next 
developed, and then three tiny nodules were seen beneath the anterior surface of 
the iris, two being located near the limbus and one near the pupillary border. 
During the next two v.’eeks the nodules increased slowly in size; a few cells 
appeared in ttie aqueous ; the flare increased, and, last, the keratic precipitates 
of mutton fat type appeared in considerable numbers. The final picture 
was one of nodular iritis with the Koeppe nodules, which were light gray, round and 
about 1 mm. in diameter and O.S mm. in height. 

Roentgenograms of the chest showed infiltration of the hilar regions, with 
extension along the superior mediastinum and into both upper lobes, the distribution 
suggesting sarcoid disease. Roentgenograms of the bones of the hands and feet 
were normal. 

Several small subcutaneous masses, 5 to 8 mm. in diameter, were found on the 
flexcft- surfaces of the arms and in the left cervical region. The skin was freely 
movable over the lesions, a condition resembling the Darier-Roussy sarcoid (fig. 1). 
Biopsy of a subcutaneous nodule revealed a mass of highly vascularized granulation 
tissue, in which epithelioid cells were occasionally arranged to form tuberculoid 
structures with a few Langhans giant cells. No caseation necrosis was seen. The 
total picture was compatible with sarcoidosis. 

Routine laboratory tests gave normal results. The Kahn test and intra- 
dermal injections of old tuberculin in dilutions up to, and including, 0.1 cc. of 
undiluted suspension gave negative reactions. Biopsy of the nasal polyps revealed 
no evidence of sarcoid tissue. Roentgen therapy was tried for the tumor of the iris ; 
after four treatments the mass appeared slightly shrunken, but again increased in 
size during the subsequent six treatments. The patient was last observed in 
August 1946. The tumor of the iris was of the same size. Vision was 20/16 
in the right eye and was limited to perception of hand movements in the left eye. 

In April 1947 the patient died at another hospital, after several weeks of severe 
weakness. The cause of death was given as tuberculous meningitis on the basis of 
neurologic findings of meningeal irritation, stupor leading to coma and one doubtful 
report of tubercle bacilli in the sputum. 
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Roentgenograms of the chest which suggested, but were not typical of, sarcoidosis 
and a negative cutaneous reaction to old tuberculin in a dilution of 1 : 1,000 were 
added factors influencing the diagnosis. The cutaneous sensitivity tests were not 
carried further because empiric tuberculin therapy was instituted before a diagnosis 
of sarcoidosis was made. In this case, the biopsy of the skin and the cutaneous 
lesions were considered the most important diagnostic features, with the negative 
reaction to old tuberculin, the roentgenograms of the chest and the iritis of 
importance approximately in that order. 

Case 3.— Dr. R., a Negro housewife aged 36, was seen in the eye clinic in 
July 1946. She gave a history of redness and burning of the right eye, which 
began in September 1946. The condition of the eye improved for a few months, 
but seven months later it became worse, at which time the left eye also became 
red. In June 1946 roentgenograms of the chest and biopsy of a cervical lymph 
node were reported as showing typical signs of Boeck’s sarcoidosis. The patient 
gave no history of serious or chronic illness before her ocular symptoms began. 
During the past fifteen months she had lost 20 pounds (9.1 Kg.) in weight but 
had no cough, fever or feeling of fatigue. Several brothers and sisters of the 
patient’s mother were said to have died of tuberculosis, but they had had no direct 
contact with this patient. The family history was otherwise not significant. 

The ophthalmologic examination showed vision of 20/70 in the right eye and 
20/25 in the left eye. The conjunctiva of the right eye was moderately injected. 
The corneal epithelium and stroma were clear. There were a few round, mutton 
fat keratic precipitates on the corneal endothelium, a moderate increase in aqueous 
flare and S to 6 floating cells per smallest pinhole field of the slit lamp. No new 
vessels or nodules were seen in the iris. The pupil was held to a diameter of 
2.5 mm. by numerous heavy posterior ring synechias. The anterior capsule of the 
lens showed well scattered deposits of brown pigment, and the pupil was covered 
with a thin gray veil continuous with the ring synechia. The left eye pre- 
sented a picture similar to that of the right eye, with smooth conjunctival injection, 
clear cornea, mutton fat keratic precipitates, aqueous flare, cells and synechias, all 
in slightly lesser amounts. Both lenses were clear, and the fundi were normal. 
The interocular tension (Schi^tz) was normal in each eye. 

Roentgenograms of the chest showed moderate enlargement of the mediastinal 
lymph nodes, the largest node measuring 4 -cm. The pulmonary fields were 
otherwise clear. The clinical diagnosis was moderate hilar lymphadenopathy, 
compatible with sarcoidosis. Roentgenograms of the small bones of the hands and 
feet revealed no disease. An intradermal test gave a negative reaction to 0.1 
cc. of undiluted old tuberculin. The ears, nose and throat were normal, and 
no cutaneous lesions were present. A few cervical lymph nodes were palpable. 
Routine laboratory tests gave normal results, and the Kahn reaction was negative. 
The eyes improved spontaneously, beginning in September 1946, but one year 
later both eyes again became worse. The patient became acutely ill, with severe 
weakness and further loss of weight, but without fever or cough. Vision in 
October 1947 was still 20/40 in each eye. 

Diagnostic Criteria . — The patient had a seroplastic type of iritis. The lesions 
of the chest were indicative of sarcoid disease, in view of the negative cutaneous 
reaction to undiluted old tuberculin. The results of biopsy of a lymph node 
contributed to the impression of sarcoidosis. In this case, roentgenograms of the 
chest and the negative reaction to tuberculin were considered primary evidence in 
the diagnosis. Biopsy of a lymph node gave information of secondary importance 
because of the usual difficulty in differentiating sarcoidosis and tuberculosis in the 
lymph node. Iritis was considered of least value. 
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Vision was 20/40 in the right eye and 20/25 in the left eye. The conjunctivas 
were moderately injected. The substance of the right cornea was clear. On the 
corneal endothelium were numerous round keratic precipitates of the mutton fat 
type. The aqueous showed a moderately increased flare and occasional floating 
cells. The iris was edematous, but without nodules. The right pupil dilated to 0.5 
mm. with atropine, without evidence of synechias. The left eye was normal. Both 
fundi were clearly seen; no abnormality was noted other than moderate sclerotic 
changes of the retinal vessels. The intraocular tension (Schi^tz) was within 
normal limits in each eye. Routine laboratory tests gave normal results, and the 
reaction to the Kahn test was negative. 

The first stereoroentgenograms of the chest were reported to show minimal 
hilar calcification and normal lung fields, with evidence of minimal healed 



Fig. 2 (case 2). — Biopsy specimen of the. skin, showing multiple whorls of 
epithelioid cells, with noncaseating centers and scant lymphocytes, highly sug- 
gestive of Boeck’s sarcoidosis; X 460 (April 1947). 


tuberculosis. The impression was that of iritis, tuberculous type. The reaction to 
intradermal injection of old tuberculin in a dilution of 1 ; 1,000 was negative. 
Within a few weeks a bluish discoloration was noticed on the end of the patient’s 
nose. The dermatologist diagnosed the lesion as sarcoidosis of the lupus pernio 
type and confirmed this diagnosis by biopsy of a specimen from the skin of the nose 
(fig. 2). In a review of the roentgenograms of the chest by another roentgenologist, 
one very large, soft hilar gland, measuring over 1 inch (2.5 cm.) in diameter, was 
seen. The lesion was reported as probably very early sarcoid. For nine months 
no appreciable change occurred in the patient’s condition. 

Diagnostic Criteria . — ^This patient had seroplastic iritis and cutaneous lesions 
of the lupus pernio type, with biopsied material strongly indicative of sarcoidosis. 








Fig. 4 (case 4). — A, roentgenogram of the chest (August 1947), suggestive of 
tuberculosis but compatible with Boeck’s sarcoidosis ; B, roentgenogram of the 
same chest as that shown in A, taken two weeks later, now showing right pleural 
effusion, suggestive of tuberculosis, and not of Boeck’s sarcoidosis. 
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Case 4. — J. W., a Negro laborer aged 27, first seen in the eye clinic in 
January 1947, gave a history of illness beginning two years before with pain, 
tearing and gradual decrease in vision in the left eye. Nodules appeared in the 
skin of both upper eyelids. A short time later, nodules the size of a pea were 
found in the skin of the neck, arms and legs. The patient gave no history of 
chronic cough, fever, loss of weight or fatigue. His past and family histories were 
noncontributory. 

On examination, many intracutaneous papules of the face and eyelids were 
seen. The upper lids were thickened. The right conjunctiva was smooth, 
hyperemic and free of follicles. The upper fifth of the cornea showed a sclerosing 
keratitis, the opacities extending through all layers, and was infiltrated with 
superficial pannus of the same extent as the sclerosis. Examination with the 
slit lamp demonstrated no changes in the aqueous, iris or lens. 

There was severe photophobia of the left eye. There were three yellow 
follicles, 1 mm. in diameter, with red borders on the conjunctiva of the upper lid, 
but the remaining conjunctival surface was intensely hj'peremic. A deep vascu- 
larized keratitis and a macular opacity covered most of the cornea. The aqueous 
appeared clear; the atrophic iris had an annular synechia, and the lens was 
densely cataractous. The right fundus appeared normal. Vision was 20/16 
in the right eye and was limited to light perception in the left eye. The intra- 
ocular tension (Schi^tz) was normal in each e 5 'e. 

Roentgenograms of the hands and feet showed an abnormal condition. Round 
areas of decreased density were seen in the metaphysial region of the distal end 
of the second phalanx of the third toe of the left foot (fig. 3 A) ; in the proximal 
metaphysial region of the middle phalanx of the fourth finger of the left hand 
(fig. 3 B), and in the distal phalanx of the same finger and that of the third digit. 
The impression was that of Boeck’s sarcoidosis of the phalanges of both hands 
and feet. The roentgenograms of the chest revealed the presence of irregular, 
soft, fibrous infiltrations scattered throughout both lungs, with minimal bilateral 
thickening of the apical pleura and a suggestion of cavity formation in the lateral 
aspect of the upper lobe of the right lung near the fifth interspace (fig. 4 A). The 
impression was that of widespread pulmonary infiltration with questionable cavita- 
tion of the upper lobe of the right lung. From the roentgenologic standpoint, this 
evidence was compatible with tuberculosis, but, because of the lesions of the eyes, 
skin and bones, it was decided that the disease should be called sarcoidosis. The 
patient had a strong reaction to old tuberculin in a dilution of 1 :1,000. The labora- 
tor 3 ' tests all gave results within normal limits, the Wassermann reactions of the 
blood and spinal fluid were negative, and the colloidal gold curve was normal. In 
August 1947, roentgenograms showed only an increase in pleural thickening and no 
change in osseous rarefactions in the hands and feet. 

In the same month the patient entered the hospital acutely ill with severe pain 
in the chest and high, spiking fever. Physical examination and roentgenograms 
of the chest (fig. 4B) showed a large pleural effusion, which was regarded 
as tuberculous. However, acid-fast organisms were not found on inoculation of 
guinea pigs with the aspirated fluid, nor were the bacilli found in repeated 
examinations of the sputum and stomach washings. The sensitivity of the skin to a 
1 : 1,000 dilution of old tuberculin persisted. The chest clinicians, nevertheless, 
felt that the patient had terminal tuberculosis. On Sept. 19, 1947, tubercle bacilli 
were obtained by smear and culture of material from a caseous axillary lymph node. 

Diagnostic Criteria— This case was most interesting from a diagnostic, view- 
point. Anterior uveitis, keratitis and cutaneous lesions clinically compatible with 
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In April 1947 the ocular disease was still active. Vision in the right eye was 
limited to light perception with poor projection; that in the left eye was increased 
to 8/200. Corneal opacities were unchanged, and numerous keratic precipitates 
were still present. Routine intradermal tests gave negative reactions. 

Diagnostic Criteria . — The patient had widespread lesions of the skin, clinically 
diagnosed as sarcoid disease. The roentgenograms of the chest .suggested 
sarcoidosis, particularly in view of the negative cutaneous reaction to undiluted old 
tuberculin. The patient also had keratitis, iritis and osseous lesions suggestive of 
sarcoidosis. The roentgenograms of the chest, the negative reaction to tuberculin 



Fig. 5 (case 5). — Lupus pernio type of Boeck’s sarcoidosis, involving the lids, 
nose, mouth and other portions of the face (March 1946). 


and the lesions of bone were considered most indicative of the disease. Permission 
for biopsy of the skin was not granted. 

Case 6. — M. R., an obese Negro housewife aged 4(), was first seen in the eye 
clinic in October 1945. She complained of bronchial asthma of seven years’ 
duration, sinus trouble of four or five years' duration and cutaneous lesions of 
two years’ duration. The lesions of the skin began on the upper portion of the 
arms and the shoulders, then spread to the back and later over the entire body. 
At first the lesions were flat, round or ovoid; later they became more irregular in 
sljape, more elevated and larger, and some oozed a clear fluid. In 1942 the patient 
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sarcoidosis were observed. The roentgenograms of the chest were equivocal, and 
the skin was sensitive to old tuberculin in a dilution of 1 : 1,000. The bones had 
the punched-out rarefactions supposedly typical of Bpeck’s sarcoidosis. Although 
the patient’s disease was diagnosed as presumable sarcoidosis on this basis, the 
later clinical course and the demonstration of acid-fast organisms on smear, and 
culture of a lymph node confirmed the diagnosis of tuberculous lymphadenitis. Tt is 
possible that in this case sarcoidosis evolved into tuberculosis, or that tuberculosis 
was superimposed on sarcoid disease. However, it is most probable that in this 
case tuberculosis was misdiagnosed as sarcoidosis and, even more important, that 
the changes in the bones of the hands and feet, said to be typical of sarcoidosis, do 
not constitute a reliable diagnostic criterion. The ocular disease was probably 
also tuberculous. 

Case 5. — L. M., a white woman aged 45, unemployed, was first seen in 1945 
ih the clinic for diseases of the chest, from which she was referred to the eye 
clinic. She had had a chronic cough for one year and failing vision for thirteen 
months. For the past thirteen years she had had widespread lesions of the skin, which 
involved the face, lids, nose, arms and hands (fig. 5). The cutaneous lesions 
first appeared as nodules and later turned dark red; some ulcerated and took as 
long as eight months to heal. They were diagnosed as lesions of sarcoidosis. 
She stated that thirteen years before, when ulcers first appeared on the arms, her 
eyes had been sore and red for three months, and then all ocular symptoms had 
disappeared. About thirteen months prior to admission vision failed rapidly, and 
on examination she was able to see only patches of light and dark. The past and 
family histories were noncontributory. 

Vision in the right eye was limited to perception of hand movements at 3 feet 
(90 cm.) and was 20/800 in the left eye. The middle thirds of the lids were badly 
scarred and notched. A heavy white mucoid exudate was present in each eye. 
The cilia were missing from the central third of both upper lids. The lids had 
a brawny edema. The light reflex from the corneal surfaces was "pebbly.” 
Gray mottling involved all layers of the cornea; it was greater in the anterior and 
middle thirds and faded out toward Descemet’s membrane. A moderate aqueous 
flare was present in each eye. The pupils were entopic, measured 1.5 mm. in 
diameter and were fixed by thick posterior S 3 mechias. Numerous mutton fat 
keratic precipitates were found on the corneas. No details of the lens or fundus 
could be seen in the right eye, and no red reflex was visible with the ophthalmo- 
scope. A dull red fundic reflex was present in the left eye. Intraocular tension 
(Schi^tz) was normal. 

An intradermal test gave a negative reaction to 0.1 cc. of undiluted old tuber- 
culin. Routine laboratory tests gave normal results, and the Kahn reaction was 
negative. Roentgenograms of the hands and feet disclosed rarefactions suggestive 
of sarcoid disease in the metaphysial regions of the second digit of the right foot 
and of the second, third and fourth digits of the right hand.- Roentgenograms of 
the sinuses showed a fluid level in the right maxillary sinus. The floor of the left 
maxillary sinus was obscured, possibly by thick exudate. In the roentgenograms of 
the chest, a fine fibrotic mottling, extending from the hilus to the periphery of the 
lung, was present bilaterally, being more marked in the lower lobes. Some 
calcification was present in the hilus. Repeated roentgenograms of the chest 
over a period of two years showed a slight, but definite, increase in the amount 
of pulmonary fibrosis, with formation of multiple fine, rather dense nodulations 
through the middle third of each lung. This picture was compatible with 
sarcoid disease. Biopsy of the nasal mucosa revealed hyperplasia of epithelium and 
a nest of tubercle-like tissue of unknown origin. 
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Two days after this visit the patient noticed a white mark on her left cornea. 
On examination it proved to be a white opacity, measuring 1 by 1.5 mm., leukoma- 
tous in density and involving the superficial third of the corneal substance, with 
similar, but small, opacities at 7, 8 and 9 o’clock near the limbus. The cornea did 
not stain with fluorescein. There was a slight increase in aqueous ray, but no 
floating cells, edema of the iris or exfoliation of pigment that might indicate 
beginning uveitis. The diagnosis was keratoconjunctivitis. Smears and culture 
were free of organisms. 



Fig. 6 (case 7). — Biopsy specimen (July 1946) of the skin, showing a non- 
caseating, closely packed, epithelioid whorl lying adjacent to fatty tissue; x 460. 


Two months later the patient came in complaining of pain and redness of the 
left eye. The aqueous flare had increased to 3 plus ; an occasional floating cell, but 
no keratic precipitates, were seen. Within another month severe exudative and 
plastic iritis developed in both eyes. Innumerable cells were found in the 
aqueous, and many fatty keratic precipitates, abundant posterior synechias and 
fibrin-like deposits were seen on the lenticular capsules. No Koeppe nodules were 
observed. The opacities of the left cornea were unchanged. The right cornea 
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left eye a diffuse, hazy, nebulous opacity was located in the deeper third of the 
cornea and involved the lower half of the corneal area. The iris was atrophic; 
ring synechias were connected with flaky, fibrous veils that covered the pupillary 
opening. This pupillary material was crossed by numerous fine blood vessels. 
The left lens was densely cataractous. The intraocular tension (Schi^tz) was 
normal. 

No reaction was obtained with 1.0 cc. of undiluted old tuberculin. The tonsils, 
removed in 1936, showed only chronic follicular tonsillitis, without evidence of 
tuberculosis or sarcoidosis. 

The sequence of events during the course of the pulmonary disease was 
remarkable. The chest appeared normal in March and October 1936. In April 
1937 bilateral increased density of hilar glands and bronchovascular markings had 
developed. In May 1937 the enlarged lymph nodes in the hilar region suggested 
Hodgkin’s disease. In February 1938 the hilar lymph nodes regressed in size and 
the lungs became clear. By March 1941 the chest again appeared normal, and 
roentgenograms of the bones of the hands and feet at that time showed no 
abnormalities. The results of routine laboratory tests were normal, and intra- 
dermal tests gave no reactions. In 1939 the spleen and the superficial lymph nodes, 
except for the cervical nodes, became enlarged. An inguinal node removed at 
another hospital, showed a tuberculous structure. Examiners of the same slide at 
this clinic stated the opinion that the section was suggestive of sarcoidosis. 

Diagnostic Criteria . — ^This case was the only one in which keratitis and anterior 
uveitis preceded the pulmonary disease. It was also of interest that the chest, the 
findings in which were indicative of hilar sarcoid disease (as well as Hodgkin’s 
disease) at one stage, returned to a normal appearance. The opinion was 
expressed by the roentgenologists that such complete clearing would have been 
impossible had the disease been either tuberculosis or Hodgkin’s disease and, for 
that reason, was strongly indicative of sarcoidosis. The pulmonary disease and 
the negative cutaneous reaction to undiluted old tuberculin were of first importance 
in the diagnosis in this • case. The nodular type of iritis was more significant 
than the seroplastic type. The keratitis was noteworthy. Biopsy of the lymph 
node resulted in controversial reports. 

Case 9. — ^M. G., a white man aged 35, a laborer, was first seen in the eye 
clinic in September 1944. He stated that his left eye had first become red six 
months previously but had never been painful. He had been treated by several 
physicians. Two weeks before, he experienced a sudden decrease in vision and 
pain in the right eye. He gave no history of illness, chronic cough, fever, 
weakness or loss of weight. His past and family histories were noncontributory. 

There was pronounced loss of vision, visual acuity being 2/200 in the right eye 
and 1/400 in the left eye. Both eyes had a moderately intense mixed injection 
of the ball, which was mostly ciliary. The carimcles were injected and swollen. 
Both corneas presented the following picture: There was a horizontal, bandlike 
macula. The opacities involved the deeper two thirds of the stroma and extended 
over half the cornea. The opacit}’’ of the cornea was greater in the lower than in 
the upper half. The epithelium was smooth and did not stain with fluorescein. 
There was no vascular infiltration. Many mutton fat keratic precipitates were 
deposited on the endothelium. 

The anterior chamber was deep. Each ej^e showed posterior synechias of ring- 
like distribution, with entropion iridis and some tendency to iris bombee. New 
vessels appeared on the surface of the iris, and the pupillary aperture was well. 
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remained clear. The fundi showed no abnormalities. The intraocular tension 
(SchipStz) was normal. Bacteriologic investigation of the conjunctival discharge 
revealed a few Staph, aureus organisms. Routine laboratory tests gave normal 
results, and the reactions to intradermal tests were negative. 

Stereoscopic roentgenograms of the chest showed multiple bilateral rounded 
hilar masses with a few faint, small masses in the upper lobe of the right lung. 
Roentgenograms of the hands and feet revealed no abnormality. Multiple cutaneous 
plaques and nodules, slightly elevated, were located on the medial surface of the 
arms, the buttocks and the posterior and anterior aspects of the thighs. These 
lesions had a magenta cast, with slight scaling. Biopsy of the skin showed 
Boeck’s sarcoidosis (fig. 6). Intradermal injections of old tuberculin gave negative 
reactions through strengths of 1 ; 1,000, but there was no opportunity to carry the 
tests further. Examination of the nose did not show pathologic changes ; no biopsy 
specimen was taken. In spite of the extensive involvement of the anterior segments, 
vision remained 20/50 in the right eye and 20/30 in the left eye. 

Diagnostic Criteria. — The patient had iritis followed by keratoconjunctivitis. 
Intradermal injection of old tuberculin in a dilution of 1 : 1,000 gave no reaction. 
There was no opportunity for tests in lower dilutions. Biopsy observations on 
the skin were accepted as being highly indicative of sarcoidosis, and the roentgeno- 
grams of the chest as being equally suggestive in the absence of clinical evidence 
of other disease. Taken alone, the roentgenograms suggested the possibility of 
Hodgkin’s disease, but considered together with the ocular involvement, they were 
interpreted as showing sarcoidosis. If the reaction to tuberculin had been positive, 
the possibility of caseous hilar tuberculosis would have been considered. 

Case 8. — E. G., a white housewife aged 25, was first seen in the eye clinic in 
March 1936, with the complaint of blurred vision in the right eye of five months’ 
duration; there was no history of other ocular disturbance. She had not had 
chronic cough, fever, periods of weakness or loss of weight. The past and 
family histories were noncontributory. 

Examination of the right eye revealed a clear cornea but definite injection of 
the bulbar conjunctiva. Deposited on the corneal endothelium were numerous 
mutton fat keratic precipitates. The aqueous contained about 30 cells per small 
pinhole fields of the slit lamp. The iris was dull, muddy, greenish blue and nodular. 
One large nodule extended from the root of the iris almost to the pupillary border; 
it had a raised, rounded surface; a muddy, dull brownish-gray color, and new- 
formed, superficial vessels. Three small nodules were seen at the pupillary margin. 
There were numerous posterior synechias. Precipitates occurred on the anterior 
capsule of the lens. The fundus was normal. 

In the left eye the cyclitis was less intense. The iris was a clearer blue and 
without nodules; the fundus was normal. Vision was 20/100 in the right eye 
and 20/15 in the left eye. Intraocular tension (Schi^tz) was normal in each eye. 
The patient was seen frequently until May 1941, when vision was 20/40 in her 
right eye and was limited to perception of hand movements at 8 inches 
(240 cm.) in the left eye. In the right cornea a nebulous, opacity, 1 by 
1.5 mm., involved the deeper third of the stroma at the vertex. The 
aqueous still showed a slightly increased ray, but the cells and keratic precipitates 
had disappeared. The iris presented numerous posterior synechias and many 
atrophic areas corresponding to the location of the former nodules. The new 
vessels of the iris persisted. A retinal area, D. in diameter, at the macula was 
characterized by its light orange color and central clumping of pigment. In the 
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later there was slight lessening of the hilar density; the bones of the hands and 
feet were still normal. In October 1945 roentgenograms showed that there had 
been complete clearing of the lesions previously noted (fig. SB). The chest 
appeared normal. 

Diagnostic C?-ifeno.— Clinical evidence of sarcoidosis consisted of two factors: 
histopathologic changes in the lymph nodes compatible with sarcoid disease, and, 
most important, a typical roentgenologic picture of dense hilar nodules with 
bilateral fanning out of the bronchial vascular markings. Later roentgenograms 
showed clearing of the chest to a normal appearance. The roentgenologists stated 
the belief that such clearing would be impossible in a case either of ordinary 



Fig. 8 (case 9). — A, roentgenogram of the chest (September 1944), showing 
marked hilar and parenchymal infiltrations, suggestive of Boeck’s sarcoidosis ; 
B, roentgenogram of the same chest as that shown in A, now with complete 
clearing and a normal appearance (October 1945). 

tuberculosis or of Hodgkin’s disease. The cutaneous sensitivity to tuberculin in 
dilutions of 1 :100 was unexplained. The corneal opacities were the densest noted in 
any case reported here. 

Case 10. — A. W., a white housewife aged 42, was first seen in the eye clinic 
in Iklarch 1929. The patient stated that burning and itching of the right eye had 
begun three months previously and that one month later similar symptoms had 
developed in the left eye. There had been some tearing but no discharge. Vision 
was not affected at first, but later it w'as greatly decreased. There was no history 
of chronic or severe illness, chronic cough, fever, loss of weight or contact with 
tuberculous persons. The family historj’’ was noncontributory. 
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December 1939: Roentgenograms of bones of the hands and feet for the 
first time showed areas of rarefaction, with no evidence of sclerosis, in the 
triangular bones of the right wrist and anterior portion of the calcaneus and in 
the cuboid of the right foot. There were similar, but much less definite, areas of 
rarefaction in the navicular and lesser multangular bones of the left wrist. No 
changes in the phalanges of the hands were seen. These areas of rarefaction, 
without accompanying sclerosis of bone, are said to be characteristic of Schau- 
mann’s disease (sarcoidosis) and are usually found in the phalanges, rather than 
in the carpal and tarsal bones. A presumptive diagnosis of lesions of bone of 
Schaumann’s disease was made. 

October 1941 : No change in lesions of the chest or bones. 

In October 1947, the patient returned to the eye clinic, after an absence of six 
years. She appeared well and stated that she felt well and strong. Vision was 
20/20 in the right eye and 20/30 in the left eye. In the right eye a central corneal 
nebula, 3 mm. in diameter, involved all layers, but chiefly Bowman’s membrane. 
A highly refractile leukoma, O.S mm. in diameter, resembling a fatty infiltration, 
lay in the center of the nebula. The endothelium showed old deposits of pigment. 
Stahli’s line below the opacity was well developed. Posterior synechias remained 
as thin, gray veils, and the pupillary opening was occluded; the iris was highly 
atrophic. In the left eye a highly refractile central corneal opacity, O.S mm. in 
diameter, involved the deeper epithelium and Bowman’s membrane. Thin gray 
synechias continued as a veil over the pupil, and the iris was atrophic. The 
fundi were normal. 

Diagnostic Criteria . — The patient had keratitis and nodular iritis. A series of 
roentgenograms of the chest over a period of eighteen years were diagnosed con- 
sistently as showing tuberculosis, even though the patient was sensitive to old 
tuberculin only in dilutions of 1 : 100. Lesions of bone, compatible in appearance 
with those of sarcoidosis, were observed in 1939, and at that time the diagnosis 
was changed to sarcoid disease. The fact that this woman had remained well in 
spite of the widespread pulmonary disease added credence to the diagnosis of 
Boeck’s sarcoidosis. 

COMMENT 

The number of cases reported here is not large, and for that 
reason statistics must necessarily be inaccurate. Such a large series 
of as many cases of Boeck’s sarcoidosis, with abundant ocular compli- 
cations, is, however, infrequent in current ophthalmologic literature, 
and this report may add to present factual information. 

Frequency. — Boeck’s sarcoidosis appears to be a rare disease, 
but its exact incidence is not easily determined. In clinics of this 
university only about 30 cases are being followed with any degree of 
regularity, and this small number has been gleaned from over 450,000 
registrations since 1927. The low incidence may be due to several 
factors: (1) This clinic is not a charity dispensary; (2) the social 
status of the patients seen is probably above the average, and (3) the 
percentage of Negro patients is small. It is also possible that there 
is some reticence among clinicians in making a diagnosis of Boeck’s 
sarcoid. In 10 of the 30 cases of sarcoidosis collected from all clinic 
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of previous anterior uveitis. In case 6 the left eye showed extensive 
pannus without evidence of anterior uveitis. There were extensive 
corneal opacities in case 7, and while the patient was under obser- 
vation uveitis developed in the left eye. 

Careful study of the histories and the earliest symptoms of ocular 
disease in these cases indicated that the sequence of events is probably 
that of an early conjunctivitis, followed by keratitis of varying degrees 
of severity, with the uveitis concurrent with, or not infrequently follow- 
ing, the conjunctivitis or keratitis. The idea cannot be entirely disre- 
garded that the uveitis may be caused by corneal penetration by an 
unkown organism or toxic material. 

Anterior Uveitis : Anterior uveitis existed in 9 of the 10 cases, 
In only 2 of these cases was it of the nodular type, whereas in 7 it 
was of the seroplastic type. In 2 cases the uveitis remained unilater-al 
for nine months and two years, respectively, without evidence in the 
contralateral eye. In 7 of the 9 cases the uveitis became bilateral. 
Abundant keratic precipitates of the mutton fat type were characteristic 
of all cases of anterior uveitis. Heavy ring synechias were also 
present in all cases of uveitis, but in no case in this series did iris 
bombee actually develop. In several cases it seemed that such a 
complication would be inevitable, but at least one small channel between 
the posterior and the anterior chamber remained open. This feature 
appears to be characteristic of the iritis associated with sarcoidosis. 
Iridic atrophy was frequently observed in the later, quiescent stages. 
The nodular type of iritis, especially, seemed to lead to advanced 
atrophy of the iris. 

Chorioretinitis; A chorioretinal lesion occurred in only one eye 
(case 8). Since this lesion was not proved to be active during the 
course of the general -disease, it was only assumed that the ocular 
disease was due to sarcoidosis. 

Complicated Cataract: Definite complicated cataract occurred in 
only 3 cases. In case 9 both eyes exhibited only moderate cataractous 
changes, and in case 8 one eye had a dense cataract. From these 
findings it would appear that, in spite of the severity of the anterior 
uveitis, complicated cataract is not frequent. 

Tension: The intraocular tension, measured by the Schijzltz instru- 
ment, remained normal in all cases. In case 1 the tension of one eye 
mounted to 30 mm. of mercury, the highest reading obtained for 
any eye. It returned to normal limits within one week on cessation of 
instillation of atropine. The use of the atropine was then continued, 
without further rise. 
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contagious until proved otherwise. Radiation therapy has been tried 
both for the cutaneous lesions and for the hilar nodes of the lungs, 
without conclusive results. Calciferol (a pure crystalline form of 
vitamin D,) holds some promise of being beneficial. Dermatologists 
have used it in all their recent cases of sarcoidosis in doses of 50,000 
international units of vitamin D three times a day, with promising 
results so far as the cutaneous lesions are concerned. A few patients 
suffered from nausea with this dose, but no other untoward results 
were noted. Calciferol was used in the last current case of iritis 
complicating sarcoidosis (case 2). Shortly after the use of calciferol, 
an extremely painful iritis became painless, and definite clearing of the 
aqueous began. From this single case, it cannot be stated whether 
the remission was coincidental or was due to the calciferol. Although 
cod liver oil was recommended for the treatment of lupus vulgaris in 
the latter part of the eighteenth century and solar therapy has long been 
advocated, it remained for Charpy,^® in France, and Dowling and 
Thomas,^^ in England, to appreciate the probable effects of massive 
doses of vitamin D,. This work is considered by some to be the 
most important contribution to dermatology in recent years. 

SUMMARY AND CONCLUSIONS 

Boeck’s sarcoidosis is discussed with regard to the many uncertain- 
ties in establishment of a clinical diagnosis. It has been demonstrated 
in the 10 cases reported here and in the writings of others that no 
single criterion or group of criteria exist to make possible a conclusive 
diagnosis of the disease. It is shown that experienced and well 
qualified specialists may disagree on the interpretation of the tissue 
biopsy and the gross appearance of lesions of the skin, eye or chest. 
Sarcoidosis is chiefly confused, usually on the basis of incomplete 
evidence, with tuberculosis, and less often with Hogkin’s disease, 
syphilis, neoplasms, silicosis, leukemias, leprosy and other forms of 
lymphoblastoma. 

Most important for a correct diagnosis of sarcoidosis are a good 
history of the disease; clinical evidence of diseases simulating sar- 
coidosis; low cutaneous sensitivity to intracutaneous injection of old 
tuberculin; biopsy of the skin; lesions of bone, as demonstrated in 
roentgenograms of the hands and feet; roentgenograms of the chest; 
biopsy of lymph nodes ; gross appearance of cutaneous lesions ; 
examination of the blood for albumin-globulin ratio, and ocular exami- 

16. Charpy, M. J. : Le traitement des tuberculoses cutanees par la vitamine 
Ds a hautes doses, Ann. de dermat. et syph. 6:310-346, 1946. 

^ 17. Dowling, G. B., and Thomas, E. W. P.: Treatment of Lupus Vulgaris 
with Calciferol, Lancet 1:919-922 (June 22) 1946. 
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OCULAR FINDINGS IN THREE HUNDRED AND TWENTY- 
THREE PATIENTS WITH SCHIZOPHRENIA 

A Preliminary Report 

MARTIN COHEN, M.D. 

NEW YORK 

T hree facts in connection with schizophrenia prompted this 
study: the prevalence and gravity of this mental ailment, the 
absence of recent ophthalmoscopic reports and the lack of micropatho- 
logic descriptions of the optic disk in cases of schizophrenia. New 
York state has twenty state hospitals for the mentally ill, with an 
average total population of 85,000 patients, of whom approximately 
25 per cent are schizophrenic. Their treatment and care constitute 
an important medical, social and economic problem. 

Although, in the past, there has been important research to determine 
the possible existence of pathologic changes in the nervous system and 
other organs in schizophrenia, little has been reported concerning 
the ophthalmologic findings. In general, studies of the fundus have not 
been considered in cases of mental disorders. Modern textbooks and 
other medical literature on psychiatry do not mention the ophthal- 
moscopic picture in schizophrenic patients. 

In 1912, Tyson and Clark ^ included examinations of the fundus in 
their study of 115 cases of dementia precox at Manhattan State Hospital 
and found pallor of the optic disk in many. Since then, there have 
been no organized studies along these lines. 

PRESENT STUDY 

Material and Method . — ^The group of 323 patients consisted of 243 men and 
80 women, whose ages ranged from 18 to 77 years, most of them being in the 
younger and middle aged groups. The difference in the ocular conditions 
of the age groups will be discussed later. The patients were ambulatory and 
well nourished and presented the clinical manifestations of schizophrenia. The 
group represented the four types of schizophrenia: catatonic, 18 patients; para- 
noid, 249 patients; hebephrenic, 48 patients, and simple, 10 patients. The 
ocular findings did not differentiate one t 3 '-pe from another. The patients were 

Read before the Section on Ophthalmology of the New York Academy 
of Medicine, [March IS, 1948. 

1. Tyson, H. H., and Clark, L. P. ; The Eye Syndrome of Dementia Prae- 
cox. Arch. Ophth. 41:223-234, 1912. 
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nation, the items being listed in the approximate order of their reliability. 
It is of value to be able to detect more than one type of sarcoid 
lesion, but this advantage is equivocal in that, singly or in combi- 
nation, the lesions do not necessarily establish a reliable basis for 
diagnosis. In the light of present knowledge, it is a matter of good 
judgment to be conservative in suggesting a diagnosis of sarcoidosis, 
for it is probable that many cases have been presented as instances of 
this disease with incomplete evidence. Each finding must be carefully 
evaluated as to whether it may strongly suggest, or only be compatible 
with the diagnosis of Boeck’s sarcoidosis, and attention must be given 
to the question whether the experience and reputation of the reporting 
physician may justify a reliable opinion. 

Ocular disease was present in approximately one third of the cases 
of sarcoidosis. The usual sequence of events for the ocular disease 
found in this series was the appearance of conjunctivitis, followed 
by some degree of keratitis, with anterior uvetitis ocurring with the 
conjunctivitis or keratitis, or following at a later period. Secondary 
glaucoma was not observed; complicated cataract was infrequent, 
and chorioretinitis was rare. The prognosis for good vision was 
excellent, even though the anterior uveitis was severe and active for 
man)'- years. This, however, was true only in cases without corneal 
opacification. 

Regardless of whether the physician wishes to think of sarcoidosis 
as a separate clinical entity or as a form of attenuated tuberculosis, 
from the standpoint of prognosis and possible differential treatment, the 
diagnosis of Boeck’s sarcoidosis should be made whenever careful 
evaluation of the evidence may warrant a reasonably positive con- 
clusion. Because the ophthalmologist is usually the first medical 
consultant, it is his obligation to recognize the possibility of sarcoidosis 
and to guide the patient to the necessary specialists for the confirmation 
or disproof of that diagnosis. 


The University Clinics. 
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all free from systemic or infectious diseases, and none wsed alcohol or drugs 
to excess. Patients with any local ocular disease of primary or secondary origin 
or with myopia causing pallor of the disk were excluded. 

A neuro-ophthalmologic examination was conducted on all patients with 
respect to ocular muscles; pupillary light reaction; gross visual fields, when 
possible; tension; exophthalmos; nystagmus, and ptosis. These tests were of 
negative value, as the findings and reactions were normal, particularly the 
pupillary responses. For the sake of continuity, I shall recall the pertinent 
anatomic facts. 

Examinations of the fundus reveal the outgrowth of the brain tissue, namely, 
the optic nerve head and the retina, with its blood supply. The central retinal 
blood vessels and the capillary network on the surface of the optic nerve 
head or optic disk are in close anatomic connection with the cerebral and general 
circulation. The optic disk consists of nonmedullated nerve fibers, originating 
in the ganglion cells of the retina. These retinal nerve fibers continue their 
course through the visual pathway, that is, the optic disk, chiasm and optic 
tract, and terminate mainly in the external geniculate body, located in the mid- 
brain. From this junction, fresh nerve fibers, known as optic radiations, trans- 
mit the visual impulses to the ganglion cells in the cortex of the occipital lobe. 
Located in the center of the normal disk is the physiologic cup, consisting of 
perforations in the connective tissue membrane, the lamina cribrosa. The cup 
is brilliant white and at times is enlarged, so that the reflection from it may 
interfere with recognition of the normal color of the disk. On its inner side 
can be seen the nasal portion of the disk; on its outer side, the temporal por- 
tion. The border of the disk is sharply outlined. The normal color of the 
disk, as well recognized, is pinkish on its nasal portion, shading to a lighter 
pink on the temporal portion. This color varies with several factors, chiefly 
the intensity of the luminosity of the ophthalmoscope and the nature of the 
structure and vascularity of the disk. Variations in the normal color are well 
known and exist within physiologic limits. To judge whether variations are 
normal or abnormal requires experience and training in recognizing the varia- 
tions in color of the disk in normal fundi. If the variation in color is normal, 
the results of the tests of visual acuity and visual fields will be normal. How- 
ever, these tests are not applicable to schizophrenic patients, as the answers of 
these subjects are generally unreliable. 

If a degenerative or inflammatory condition is present in the optic disk, 
this lesion, as seen with the opththalmoscope, serves as a visible guide to dis- 
eases of the central nervous system, such as tabes, multiple sclerosis, alcohol 
poisoning and cerebral tumors. While engaged in this study of the eyegrounds 
in patients with schizophrenia, I noted especially a brown-gray color of the 
optic disk. Otherwise the fundus was normal. This color differed from the 
normal, as well as from the distinct gray or white of partial .or complete optic 
nerve atrophy, as seen in cases of tabes or multiple sclerosis. This tawny gray 
color was, as a rule, present in both eyes, although in a few cases the disk of 
the right eye was more involved than that of the left. The reason for this dif- 
ference could not be ascertained. 

The cause of this discoloration could not be determined, as no neuropathologic 
examinations were available and no mention was found in the literature of any 
neuropathologic studies of the disk or retina in patients with schizophrenia. It 
cannot be stated at present whether this discoloration progresses, regresses or 
remains stationary ; one will have to await the results of future investigations. 
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Thirty-four of the patients originally examined were intermittently reexamined 
over a period of six months; in 25 of these the condition of the disks seemed 
to have remained stationary, while in 9 the discoloration had become more 
pronounced. All the patients reexamined were under 40 years of age, and they 
were chosen for reexamination because all of them had shown either a temporal 
or a diffuse tawny gray discoloration of the disk. 

The difficult task of selecting these 323 schizophrenic patients from the hos- 
pital wards was undertaken by Dr. Nobe E. Stein. Preparation for the examina- 
tion consisted of instilling on the conjunctiva 2 drops of a 2 per cent solution. of 
homatropine hydrobromide to facilitate observation of the fundus. Prior to 
examination of each group, I observed the fundi of several nurses with normal 
eyegrounds for the purpose of control and of testing the luminosity of the hand 
ophthalmoscope. 

' Patients were directed to look straight forward while the light from the 
ophthalmoscope was directed toward the optic disk in order that any difference 
in light or color reflections might be avoided. The light from the ophthalmo- 
scope was of moderate intensity. A giantscope conducted on house current 
controlled by rheostat gives a more constant and more easily regulated illumina- 

Relation of Age to Color of the Optic Disk in Patients with Schizophrenia 


Number of Patients Examined in Various 
Age Groups (Years) 

— - - — A _ _ 


Appearanceof Optic Disks 

Under 30 

30-39 

40-49 

50-59 

Over 60 

Total number of patients 

87 

48 

86 

89 

63 

Normal color...... 

14 

19 

36 

17 

14 

Strong temporal discoloration 

16 

32 

21 

24 

11 

Diffuse discoloration 

7 

17 

29 

48 

38 

Percentage of patients showing discoloration 

63 

60 

58 

81 

78 


tion than does the generally used hand ophthalmoscope. Unfortunately, the 
instrument was not available for this study. 

Approximately 15 schizophrenic patients were examined each week for several 
months. The results of the examination were dictated for the records. Through 
the courtesy of Dr. John H. Travis, I was privileged to conduct this study at 
Manhattan State Hospital, beginning in May 1947. 

Results . — In 100 patients (31 per cent) the color of the disks was 
normal; 84 (26 per cent) showed a pronounced brown-gray dis- 
coloration of the temporal portion of the disk (fig. 1), while in 139 
(43 per cent) the discoloration was diffuse or complete (fig. 2), These 
findings indicate either a pronounced temporal or a diffuse discoloration 
in 223 patients (69 per cent). This is an unusually high incidence 
of abnormality of color. In the older patients, the brown-gray color 
might be attributed to vascular changes due to arteriosclerosis, but 
the retinal vasculature in these patients was normal. The percentage 
of young and middle-aged patients with discoloration of the disks must 
be considered excessive, since 102 of 171 patients under 50 years of age 
(60 per cent) showed this brown-gray color. Data on the relation of 
age to color of the disk are presented in the accompanying table. 






RESERVE ACCOMMODATION 


HARRY EGGERS, M.D. 

NEW YORK 

W EAKNESS of the accommodation is a frequent cause of 
asthenopia and should be tested for during refraction. There 
are various ways of doing this. I have devised a modification of the 
test for relative accommodation which I believe to be both rapid" and 
reliable for clinical purposes. 

CAUSES OF ACCOMMODATIVE IMPAIRMENT 

Accommodation may be difficult for several reasons. Three fac- 
tors largely govern its ease of performance: the plasticity of the lens, 
the integrity of the innervation and the contractile power of the ciliary 
muscle. 

Experience has shown that the full force of the ciliary muscle can 
be exerted for only a short interval without fatigue and resultant 
asthenopic symptoms. The increased contraction that is required in 
hypermetropia may be beyond the ability of the ciliary muscle to sus- 
tain for any length of time. In presbyopia the ciliary muscle does not 
seem to be lacking appreciably in actual contractile power, but the 
hardened lens substance resists the molding action of the elastic capsule 
and an increased muscular contraction is required to relax the restrain- 
ing zonule sufficiently further to give increased molding force to the 
compressing capsule.’^ Since the organs of the human body do not 
age at a common rate, presbyopia may appear earlier than either the 
general appearance or the chronologic age of a person would suggest. 

In diphtheria and botulism, toxins are believed to affect the cells 
of the Edinger-Westphal part of the oculomotor nucleus, or perhaps 
the cells in the ciliary ganglion. In syphilis, encephalitis lethargica 
and other infectious diseases, inflammatory lesions occur in or near 
the oculomotor nucleus. In the debility and avitaminosis of malnutri- 
tion or systemic disease, the fibers of the third nerve may be directly 
affected by degenerative changes which appear first in the myelin 
sheaths and later extend to the axis-cylinders. The ciliary muscle 
itself may be weakened whenever there is generalized muscular weak- 

1. I follow Fincliam’s theorj’- of accommodation. 
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COMMENT AND CONCLUSION 

Since these observations on the fundus were personal, several 
ophthalmologists were requested to express their opinion regarding the 
changes in the optic disk. The majority of them confirmed the correct- 
ness of my observations. 

Since the present study was concerned solely with schizophrenia, it 
is impossible to state whether changes in the optic disk are associated 
with other psychotic disorders. This phase of the subject will be 
reported on in a subsequent paper. The discoloration of the disk may 
be due to a dengenerative, inflammatory, vascular, metabolic or toxic 
process affecting the optic nerve head. As previously stated, a neuro- 
pathologic examination of the disk in schizophrenic patients might serve 
to clarify the underlying cause of the discoloration. 

In conclusion, the ophthalmologic manifestations and clinical findings 
suggest the probable existence of a pathologic process affecting the 
visual pathway in the brain of schizophrenic patients. 

29 East Sixty-Fourth Street (21). 
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has more reserve accommodative power than an older person. This 
may be explained by the fact that a person with a more plastic lens 
requires a smaller contraction of his ciliary muscle during accommp- 
dation than does a person with a less plastic lens. 

I perform my test in the following way: The subject’s usual or 
proposed correction for distance is placed in the rear cells of the 
trial frame. Under good illumination, the subject is asked to read 
Jaeger 1 or Snellen 0.5 type aloud while holding it at exactly 11 inches 
(28 cm.) from the eyes. Equal minus spheres, usually from — 1 to 
— 2 D. in power, selected in inverse relation to the person’s age, are 
simultaneously placed before each eye in the front cells of the trial 
frame. If the subject is able to continue his reading, the minus 
spheres are quickly replaced by others D. stronger. Then, after 

a line or two more has been read, another quick increase of 54 D. is 
made. This is continued until finally the subject falters in his read- 
ing. The dioptric power of the minus spheres that were previously 
before the eyes — 54 D- less than is being worn — indicates the amount 
of the reserve accommodation. 


30 East Fortieth Street. 
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ness. Bacterial tonsillar or dental focal infection also weakens the 
accommodation. The modus operandi of such focal infection is not 
known. 

MEASUREMENT OF THE RESERVE ACCOMMODATION 

In order to determine the normal values, I measured the reserv'e 
accommodation of over 2,000 adults, who were about equally divided 
between the sexes. All these persons did at least three hours of fairly 
continuous reading or close work each day. The subjects were divided 
into two groups of approximately equal numbers — those with and 
those without symptoms of accommodative asthenopia. All persons 
with complaints that might be attributed to muscle imbalances or 
uncorrected astigmatism were excluded. For each group plottings 
wei^e made on cross sectional paper, the ordinates representing diopters 



Graph showing minimum normal additional accommodation, expressed in 
diopters, at a distance of 11 inches (28 cm.) for persons of various ages. 


Minimum Values for Reserve Accommodation at Distance of 11 Inches 



Reserve 


Reserve 

Age, 

Accominodation, 

Age, 

Accommodation, 

Tears 

Diopters 

Years 

Diopters 

20 

—4.00 

32 

—3.00 

22 

—3.75 

34 

—2.75 

24 

—3.50 

36 

—2.50 

26 

—3.25 

SB 

—2.00 

28 

—3.25 

40 

—1.60 

30 

—3.25 




of reserve accommodations and the abscissas representing the sub- 
jects’ ages. 

It soon became apparent that a dividing line could be drawn 
between the plottings for the two groups. This is shown in the graph. 
A person whose reserve accommodation is less than the amount indi- 
cated needs a special correction for close work. The accompanying 
table presents the data on the relations shown graphically. No differ- 
ences were found between the sexes. Normally, a younger person 
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directions of gaze and that these torsions can be shown by means of 
“after-images.” Giraud-Teulon described it as follows." 

A linear after-image shows, after execution of a movement, the direction of the 
meridian which retained that linear image. . . . After-images are formed when, 
after the subject has fixated intensely a point for about twenty seconds, the gaze 
is turned toward a uniformly gray wall; then, after a few seconds, the after- 
image appears. 

Ruete made these experiments with a bright red ribbon placed 
horizontally and then vertically, and also with two ribbons placed in 
the form of a cross, and observed the complementary green after-image. 
My colleagues and I made these experiments with an intensely luminous 



Fig. 1. — Luminous white cross (about one-half size). 


white cross (fig, 1), observing a black cross as the after-image. To 
observe the phenomenon, the cross is placed in front and at the height 
of one eye or the other or of the two eyes at the same time. The 
results with each eye are almost always the same, but sometimes they 
are not, for reasons to be explained later. After the subject has intensely 
fixated on the center of the luminous cross the arms of which are vertical 
and horizontal, the light is extinguished and the gaze is turned on a 
vertical wall (without, however, moving the head), looking directly 
up or down, to the right or to the left, that is, along the directions of 

the two arms of the cross. The perpendicularity of the two arms of 

' 


7. Giraud-Teulon, 3 p. 649. 





SUPPOSED TORSION OF THE EYE AROUND THE VISUAL 
AXIS IN OBLIQUE DIRECTIONS OF GAZE 

PROF. M. Marquez, m.d. 

Mexico, d. f., Mexico 

T he errors committed by great men are usually in direct 
proportion to their greatness. This has happened in the matter 
to be discussed here. From correct observations they have drawn wrong 
conclusions. I shall reconstruct this confused chapter in physiologic 
optics and ocular motility, using, in addition to the experiments of others, 
those of my own. This work had its origin in some questions about 
ocular torsion which were put to me by Dr. Joseph I. Pascal at our 
meeting in IMexico in August 1947. Frankly, I could . not answer 
them satisfactorily, nor did we get much enlightenment when we con- 
sulted together the classic works of von Helmholtz,^ Tscherning,- 
Giraud-Teulon,^ and Le Conte,* the most recent works of Ives Le 
Grand,® and other publications. On parting, I promised Dr. Pascal 
to get to the bottom of this matter and the results of my investigations 
are presented in this paper. 

The subject concerns facts and interpretations which the authors 
of books have copied from one another since the first experiments of 
Ruete ® (1847). This body of observations was wrongly interpreted 
by Donders, and afterward by von Helmholtz, who affirmed that the 
eye undergoes torsional mo^'ements around the visual axis in oblique 

Presented before the Third Pan-American Congress of Ophthalmology, 
Habana, Cuba, Jan. S, 1948 in condensed English translation. 

The condensed translation was made from the Spanish by Dr. Joseph Pascal, to 
whom this paper is dedicated by the author. 

1. Helmholtz, H. ; Optique physiologique, translated by E. Javal and N. Klein, 
Paris, V. Masson & fils, 1887. 

2. Tscherning, M. : Optique physiologique : Dioptrique oculaire ; fonctions 
de la retine; les mouvements oculaires et la vision binoculaire, Paris, G. Carre 
& C. Naud, 1898. 

3. Giraud-Teulon, M. A. L. F. ; La vision et ses anomalies, Paris, J.-B. 
Bailliere & fils, 1881. 

4. Le Conte, J. : Sight, New York, D. Appleton & Co., 1881. 

5. Le Grand, I.: Optique phj'siologique, Paris, J.-B. Bailliere et fils, 1946. 

6. Ruete, C. G. T. : Leerbock der opthalmologie : In het Nederduetsch 
bewerkten met Aanteekeningen voorzien door Dr. Donders, Utrecht, C. van der 
Post, Jr., 1847. 
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None of the three illustrious authors was right. It was Le Conte ° 
who said, and Hering^° agreed with him, that “the diagram [fig. 2 A] 
is a correct representation of the phenomena seen in projection on a 
vertical plane, but it is not a representation of the torsion of the eyes.” 
In order to eliminate the possible error due to the obliquity of the 
wall on which the image is projected, Le Conte arranged his experi- 
ments® (experiment 5) so that the after-image could be projected on 
a plane perpendicular to the visual line, i. e., on the inner surface of 
a large sphere at the center of which was the eye. In all these cases 
he found that the arms of the cross in the after-image were perpen- 
dicular to each other, though the cross as a whole was tilted in the 
same direction as the gaze (fig. 3). The tilt was greater, the greater 
the obliquity of the gaze. Le Conte arrived at the conclusion that the 
torsion of the eye was only apparent, since the movement was made 



Fig. 3. (Tscherning 2). — Experiment of Le Conte. 


around an oblique axis situated in Listing’s plane, or in the equatorial 
plane of the eye, and not around an anteroposterior axis, which is the 
characteristic of true torsion. It may be said in passing that true 
torsional movements do not normally take place for visual purposes 
and are made only as a compensatory rotation when the head is tilted, 
as I shall explain later. 

Moreover, it is necessary, in discussing the previous experiments, 
to consider two reasons for the obliquity of the after-images, as pointed 
out by de Wecker and Landolt“: (1) the obliquity of the screen, 
mentioned before, and (2) a change in the inclination of the meridians 
of the eye. Although I have already referred to the influence of the 


9. Le Conte, ^ p. 189. 

10. Hering, E. : Spatial Sense and Movements of the Eye, Baltimore Wil- 
liams & Wilkins Company, 1942, p. 128. " 

11. de Wecker, L., and Landolt, E. : Mouvements des yeux, in Traite complet 
rt ophthalmologic, Paris, Vve. A. Delahaye et cie, 1885. 
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the cross in the after-image is preserved. But if the gaze is turned in 
intermediate directions, oblique to the two arms of the cross, the arms 
of the after-image no longer appear perpendicular to each other but 
form two acute angles and two obtuse angles. One acute angle is in 
the direction of the gaze, and the other acute angle is in the opposite 
direction; the obtuse angles are between (fig. 2A). 

If, now, the luminous cross is turned so that its arms are oblique 
to the vertical and horizontal positions, the perpendicularity of the 
arms in the after-image remains when the gaze is turned obliquely 
along one or the other of the arms of the cross. But if the gaze is 
turned directl}’’ up or down, or right or left, the arms of the cross 
in the after-image are no longer perpendicular to each other but form 
acute and obtuse angles (fig. 2B). From these experiments, it was 
concluded (fig. 2 A) that the vertical meridian was tilted in the same 
direction as the direction of gaze, for example, toward the right if 
the gaze was directed up and to the right. But it was not taken into 
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Fig. 2 . (from Tscherning^). — The obliquity in the diagonal direction of gaze 
is greatly exaggerated. 


account that the horizontal meridian showed exactly the opposite tilt, 
and that if attention were paid to its inclination the turning of the eye 
would have to be presented in the opposite direction. It is obvious, 
then, that both turnings could not take place at the same time if they 
were torsional movements around an anteroposterior axis of the eye. 
However, Bonders and von Helmholtz interpreted them in this way, 
with the difference that Bonders, concentrating on the supposed inclina- 
tion of the vertical meridian, said that the inclination was in the same 
direction as the gaze, whereas von Helmholtz, thinking of the inclina- 
tion of the horizontal meridian, stated that the torsion was in the opposite 
direction. This is a contradiction which the second of these illustrious 
men persistently and politely ignored, while seeking impossible con- 
ciliatory explanations. Giraud-Xeulon ® frankly acknowledged the con- 
tradictions, himself inclining to the opinion of Bonders. 


8. Giraud-Teulon,® pp. 669 and 672. 
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axes in the direction of movement, as in the previous case, there dis- 
appeared the perpendicularity of the arms of the cross ; the arms then 
formed acute angles in exactly the same direction and did not coincide 
with the directions of the axes of the ellipse (fig. 4). Thus is shown 
the influence of the obliquity of the screen on the obliquity of the 
two arms of the cross, though in the case in which the light was moved 
in the direction of the arms of the cross, the perpendicularity of the 
arms was preserved. On the other hand, when the screen was per- 
pendicular (as in projection on the surface of a sphere from its center), 
the perpendicularity of the arms of the projected image was preserved 
even when the cross as a whole was tilted, the two arms of the after- 
image having been rotated in the same direction as the gaze — toward 
the right, in the case discussed. 

The second reason for the tilting of the arms in the after-image is 
an effective change -in the inclination of the meridians and the axes 



Fig. 4. — Elongation of circle to ellipse and obliquity of arms of cross. 

of the eye. I refer now to the vertical and the horizontal; but, as 
Le Grand pointed out, "one must not attribute to the vertical and 
horizontal directions special properties, since the law of Listing con- 
siders the primary position as an axis of revolution around which no 
direction is privileged. It is clear that this statement refers only to 
the mechanism of the ocular movements, since, from another point of 
view, that is, the division of the retina into two zones by the vertical 
meridian (the nasal in relation to the crossed fibers of the chiasm and 
the temporal in relation to the uncrossed fibers) the vertical meridian 
of the retina has a special significance, as will be shown later. The 
retinal image of the luminous cross remains always with its arms at 
right angles, although - in certain oblique projections they appear 
otherwise. 


15. Le Grand, 5 p. 173. 
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obliquity of the screen on which the image is projected, I must supple- 
ment this statement. Le Grand wrote : 

. . . the deformation of the cross can be explained by the simple effect of per- 
spective, as a result of which a right angle is not projected as such on a plane 
unless at least one of its sides is parallel to that plane. 

Tscherning^® stated the same opinion, except that his concept was 
incomplete. He attributed the obliquity of the horizontal arm “to the 
projection of the after-image to a plane which was not perpendicular 
to the visual line,” but he did not apply the same reasoning to the 
inclination of the vertical arm, which is in a similar condition. He 
limited himself to opposing, and with good reason, the opinion expressed 
by Donders and von Helmholtz, who attributed the obliquity to a 
“wheel-like” rotation around the visual line, and he pointed out that 
“such a rotation could not take place, since the axis in Listing’s plane 
is perpendicular to the visual line.” Le Conte expressed the same 
opinion by saying that “there is merely an apparent rotation around 
the visual axis.” 

PRESENT INVESTIGATION 

In order to settle this point regarding the perpendicularity or 
obliquity of the two arms of the cross in the after-image in relation to 
the obliquity of the screen, I carried out the following experiment : On 
the surface of the lens of an ordinary flashlight, a cross was drawn 
surrounded by a circle, and the shadow of this cross was thrown on 
a wall in a perpendicular direction, imitating that which talces place 
in the primary position of the eyes. The “shadow” image appeared 
as a cross with the arms perpendicular to each other, surrounded by 
a circle. 

If, then, with the arms of the cross placed in a vertical and a horizon- 
tal position, the light was projected upward or downward along the 
direction of the vertical limb, the arms of the cross remained vertical 
and horizontal, but (and this has never been mentioned before), the 
vertical arm was longer than the horizontal arm and both appeared to 
be surrounded by an ellipse the major axis of which was vertical. If 
the light was turned in the direction of the horizontal arm, the ellipse 
appeared with its major axis horizontal. In either case the more oblique 
the projection on the wall, the more the ellipse was elongated in the 
direction of movement of the light. If, then, the light was projected, 
not along the direction of the arms of the cross, but in the intermediate 
directions, in addition to the formation of ellipses with the longer 


12. Le Grand,® p. 172. 

13. Tscheming,® p. 276. 

14. Le Conte,* p. 197. 
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that is, in the opposite direction). In the following discussion, I shall 
refer only to the upper extremity ; when this is turned inward there is 
intorsion, and when this is turned outward there is extorsion. The hori- 
zontal’ axis is tilted so that its inner extremity is directed forward, 
upward and outward, its outer extremity turning in the opposite direc- 
tion. The upper extremity of the vertical axis and the inner extremity of 
the horizontal axis move apparently in opposite directions (fig. 6), as 
a result of which, when the sphere is projected on the vertical wall laid 
out in squares, these come closer together and form an acute angle 
open upward and inward, or in the direction opposite the side toward 
which the gaze is directed. 

2. On the anterior hemisphere, the vertical and horizontal meridians 
always make a right angle, and, seen from in front, they are tilted 
when the eye is turned on an oblique axis in Listing’s plane, so that, 

Mq 



Fig. 6. — Apparent movement of the vertical and horizontal axes of the eye 
in opposite directions. 

in the present example, the upper extremity of the vertical axis is 
turned inward and the inner extremity of the horizontal axis moves 
downward, with the result that in both there is an apparent movement 
of intorsion in a direction opposite the side to which the gaze is directed 
(fig. 7A). 

3. On the posterior hemisphere, the vertical and horizontal meridians 
of the retina seen from behind, and always forming a right angle, are 
tilted so that the upper extremity of the vertical meridian is turned 
outward and the inner extremity of the horizontal meridian upward, 
with the result that there is apparent extorsion in the direction of the 
gaze (fig. 75). 

It is now apparent (1) that the vertical and horizontal axes move 
in opposite directions, and (2) that the vertical and horizontal meridians 
move in the same direction with reference to each other in each 
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In order to understand exactly what occurs with the different axes 
and meridians of the eye, one may take a sphere on which is drawn 
a vertical and a horizontal meridian, and on which is also indicated 
the vertical, horizontal and anteroposterior axes, and on the ends of 
the anteroposterior axis one may mark two circles, one in the center 
of the anterior half, to represent the cornea, or the pupil if you wish, 
and the other at the center of the posterior half, to represent the 
fovea centralis. One may pierce the sphere with long needles, which 
project a few centimeters beyond the sphere and which represent the 
aforementioned' axes. At the level of the equator, or Listing’s plane, 
are indicated between the vertical and horizontal axes two oblique inter- 
mediate axes. One may pierce the sphere with two needles in order 
to rotate the globe around the oblique axes in representing oblique 
directions of the gaze. Such an “eye” is placed between a vertical 


M* 



Fig. 5. — Axes of the eye and the vertical and horizontal meridians of the 
anterior segment (a) and of the posterior segment (p). 

wall marked off in squares and the observer, and the experiment is 
begun. 

Suppose one wishes to see what happens when the right eye turns 
up and to the right. The sphere having been placed so that its horizon- 
tal axis coincides with one of the horizontal lines and its vertical axis 
with one of the vertical lines of the “square,” it is rotated around one of 
the oblique axes, the one which in Listing’s plane goes from above and 
inward, down and outward. 

1. First I wish to make a distinction, which I have not seen in any 
of the treatises, between what takes place with the vertical and horizon- 
tal axes of the eye which pass through its center of rotation, and what 
takes place with the vertical and horizontal meridians on the anterior 
and on the posterior hemisphere (fig. 5), that is, the retina. The 
upper extremity of the vertical axis is tilted inward, backavard and 
downward (the lower extremity is tilted outward, forward and upward, 
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oblique axes, perpendicular to the direction of movement. These give 
rise to the tilting of the vertical and horizontal axes, which were 
erroneously interpreted as torsions by Bonders, von Helmholtz and 
all those who followed them. 

On the other hand, Le Conte,^^ Tscherning,^® Maddox and 
Hering did not consider these as torsional movements. It is true that 
Hering made the error of considering the various inclinations of the 
vertical and horizontal axes, which are certainly opposite those seen 
in the projection of the after-images on a vertical wall (i. e., like that 
in figure 5 and opposite that in figure 2A). In order to explain the 
inclinations as they are really manifest, he was obliged to propose a 
completely arbitrary hypothesis which it is not worth the trouble 
to reproduce or to oppose, notwithstanding my admiration for the 
eminent German master. Starting from a false premise, Hering con- 
fused the inclination of the axes, to which he referred and which have 
nothing to do with the obliquity of the after-image, with those of the 
meridians of the retina, which are really responsible for the obliquity 
of the image. 

My views on ocular motility throughout my work on the subject 
have always been opposed to the existence of true torsion, because, 
while it is certain that in such a movement the vertical axis is tilted 
inward or outward, the opposite is not true, since in every movement 
which does not take place around the vertical axis the axis must be 
tilted, without this showing that there was any torsion. I designate 
these inclinations produced on oblique direction of the gaze as pseudo- 
torsion. 

Nevertheless, I must add two points: 1. The inclination of the 
after-images is usually slight (it has already been noted that the inclina- 
tion has been much exaggerated in the figures (fig. 2 A and B), and (2) 
the inclination varies with different observers and even at times in 
the two eyes of the same observer, and it may be zero in some cases. 
These variations are due to the existence in about 25 per cent of 
cases to a cyclophoria (ex-cyclophoria or in-cyclophoria) , according to 
Savage (cited by Maddox^”). This can produce a variation in the 
inclination of the after-image, increasing or decreasing it. 

16. Tscherning,2 p. 272. 

17. Maddox, E. ; Tests and Studies of the Ocular Muscles, Philadelphia, 
P. Blakiston’s Son & Co., 1907, pp. 43-45. 

18. Hering,io p. 124, fig. 46. 

19. Marquez, M. : (a) Un nuevo esquema didactico sobre la accion de los 

musculos oculares extrinsecos, Rev. de med. y drug, pract. 76:49-60, 1907; 
(b) Lecciones de oftalmologia clinica, Madrid, 1914, vol. 2, p. 345; (c) Lecciones 
de oftalmologia clinica especial, Madrid, 1936, p. 241. 

20. Maddox, IT p. 236. 
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hemisphere and, moreover^ that those on the anterior hemisphere move 
in the direction opposite those on the posterior hemisphere. 

Another interesting fact has not previous^ been mentioned. Whereas 
in movements around axes in Listing’s plane the anterior hemisphere 
moves in a direction opposite the posterior hemisphere, in rotatory 
movements around an anteroposterior axis the anterior and posterior 
hemispheres move in the same direction, so that, for example, the 
upper vertical radius of the cornea or of the iris moves in the same 
direction as the upper vertical radius of the retina. It is important 
that one remember this in order to understand the projection of the 
after-images. 

I insist that the movements produced in oblique directions of gaze are 
not torsion movements, as Bonders and von Helmholtz maintained, but 
are movements of pseudotorsion. True torsion movements (wheel-like 
rotations) do not normal!}' take place as movements for visual purposes. 



Fig. 7. — A, rotation of the meridians of the anterior segment, opposite the 
direction of gaze. B, rotation of the meridians of the posterior hemisphere in the 
direction of gaze. 

Vision, it has been well said, is like touching at distance with the 
fovea (which is at the ocular end of the visual axis). If the visual 
line is already in the direction of the point of fixation, torsional move- 
ments are unnecessary-; and if it is not, torsional movements will not 
place it there and are therefore useless. However, its usefulness for 
compensatory movement's is undeniable, as will be seen later. 

On the other hand, in all movements for visual purposes, whose 
axes of rotation are in Listing’s plane, the fovea, being farthest from 
the axis of rotation, can be moved with the least muscular force. 
Movements of this type are produced (1) around a vertical axis — 
adduction and abduction, in which movements the axis does not change 
place'; (2) around a transverse horizontal axis — elevation and depres- 
sion, in which the vertical axis moves in an anteroposterior direction, 
describing a circumference by its upper extremity, and (3) around 
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added to that of the external rectus, as in the case of the inferior 
oblique, and an intorsion effect which is considerably increased in look- 
ing up and out, according to the calculations made on my (muscle) 
scheme by Dr. Rivas Cherif,^- which action would oppose extorsion 
of the vertical meridian. 

I stated in 1907^°" that the so-called torsion movements of the 
eyes on tilting the head to either shoulder, which according to Tschern- 
ing cannot be fully compensatory, since they do not exceed 6 or 7 
degrees, are made for the purpose of having the impressions from the 
right side always fall on the two left halves, and those from the left 
side fall on the two right halves, of the retinas. Without these small 



Fig. 8. — ^Explanation of the formation of the after-image in an oblique direc- 
tion of gaze (Marquez). 


compensatory movements, the inclination of the head to one side or 
the other would result in the impression sometimes being transmitted 
by the uncrossed fiber bundle and at other times by the crossed fiber 
bundle of the chiasm. This would produce the greatest confusion in 
the visual centers. This observation of mine, which passed unnoticed, 
was revived in 1927 (twenty years later) by Tschermak,^^ who stated 

22. Rivas Cherif : Oral communication to the author, 1946. 

23. Tschermak, A.: Ueber die funktionelle Bedeutung der Sechszal der 
Muskeln des Auges, Ber. ii. d. Versamml. d. deutsch. ophth. Gesellsch. 46:5-14 
1927. 
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tion has practically no elevating effect but has a strong abduction and 
extorsion effect, the extorting effect being neutralized by the intorting 
effect of the superior oblique muscle. 

I have shown that normally there are no torsion movements for 
the purpose of aiding vision and that those movements which appear 
as torsion are in reality pseudotorsions produced by rotation around 
an oblique axis in Listing’s plane. Real torsional movements would 
be unnecessary if the visual axis was directed to the point of fixation 
and would be useless if the visual axis was not so directed, as such 
movements cannot place the eye in the proper direction. 

There exist slight torsion movements which Tscherning estimated 
at a maximum of 6 to 7 degrees. These have nothing to do with the 
pseudotorsion produced in oblique directions of gaze. These slight 
torsion movements are for the purpose (Marquez,^®" Tschermak^^) 
of preserving the verticality of the vertical meridian of the retina in 
order to avoid the confusion which would result in the visual centers 
if visual impressions were sometimes transmitted by the nasal half 
of the retina and the crossed fibers of the chiasm and at other times 
by the temporal half of the retina and the uncrossed fibers of the chiasm. 

37 West Ninety-Seventh Street, New York (25). 
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Physical Examination , — The patient was fairly well developed but poorly 
nourished. Inspection of his back revealed many soft, doughy masses along the 
course of the intercostal nerves (fig. 2). There were several small, soft 
mollusca fibrosa on the anterior abdominal wall. A number of cafe au lait 
patches were scatteied over the trunk and thighs. Along the inner aspect of the 



Fig. 1. — Excision of a neurofibroma involving the left ulnar nerve. 



Fig. 2. — Neurofibromas along the course of the intercostal nerves on the 
posterior part of the body. 


left arm distinct, soft masses ranging from 0.5 to 1.5 cm. in length (fig. 3), 
could be palpated. The blood pressure was 124 systolic and 72 diastolic. The 
liver and spleen were not palpable. 

On March 26, red blood cells numbered 4,490,000, with 99 per cent 
hemoglobin. The white cell count was 6,150, with 58 per cent polymorphonuclear 
neutrophils, 36 per cent lymphocytes, 4 per cent monocytes and 2 per cent 
basophils. The Kahn reaction was negative. On April 25, the sedimentation rate 




NEUROFIBROMATOSIS ASSOCIATED WITH TUMORS 
OF THE OPTIC PAPILLA 

Report of a Cose 


J. GOLDSMITH, M.D. 

NEW YORK 

/V NEUROFIBROMATOUS growth of the optic papilla is indeed 
rare. Up to the present, only 1 such case has been recorded in 
the literature (Stallard^). It is the purpose of this paper to report 
another case, in which both optic disks were similarly involved. The 
patient also manifested numerous other abnornialities which are asso- 
ciated with neurofibromatosis (von Recklinghausen’s disease). 

REPORT OF CASE 

History. — K white man aged 26, private first class in the Army of the United 
States, was admitted to a regional station hospital on Oct. 6, 1945, because of 
abdominal pain. There was a history of symptoms of duodenal ulcer for four 
or five years. A roentgenologic series of the gastrointestinal tract clearly 
showed a deformity of the duodenal cap. The patient was placed under strict 
dietary control, with complete relief from his annoying epigastric complaints. 

It was also established at the time of his admission that for nine years 
he had had gradual loss of hearing, which audiometric and other hearing tests 
showed to be 54 per cent. He had had the usual diseases of childhood except 
scarlet fever and diphtheria. His mother, father and one brother were alive 
and well. There was no history of hereditary familial disease. 

Examination of the anterior surface of the left forearm revealed a tumor of 
moderate size which was freely movable and was unattached to the underlying 
structures. The rest of the physical examination was incomplete. 

On Dec. 19, 1945 the patient was transferred to the Borden General Hospital 
for a hearing aid. A surgical consultant diagnosed the tumor of the left forearm 
as a lipoma and advised its removal. On Jan. 19, 1946 the tumor was excised 
(fig. 1) ; it was found to be intimately attached to the ulnar nerve. The 
pathologic diagnosis, made on January 29, was perineurial fibroblastoma. 

The question of mental deficiency was raised, since the patient had completed 
only the third grade in grammar school. This suspicion was confirmed by the 
Wechsler-Bellevue tests, which demonstrated an intelligence quotient of 74. 
The brother was also mentally deficient. On March 24, the patient was trans- 
ferred to Moore General Hospital. 

Presented at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, April 19, 1948. 

1. Stallard, H. B.: A Case of Intraocular Neuroma (von Reckling- 
hausen’s Disease) of the Left Optic Nerve Head, Brit. J. Ophth. 22:11, 1938. 
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was 18 mm. in one hour, and the hematocrit reading was 45. The urine gave 
a negative reaction for albumin and sugar, but microscopic examination revealed 
the presence of a few pus cells. Lumbar puncture on April 27 showed that the 
spinal fluid was normal and under normal pressure. 

A roentgenogram, taken on April 25, demonstrated a round, homogeneous, soft 
extrapleural shadow extending into the apex of the right lung (fig. 4). The 
mass measured 3 by 4 cm. and was directed downward. The shadow had no 
connection with the ribs or other bony structures. Roentgenographic studies of 
the skull on this date showed no alteration from the normal. It was suggested 
that another specimen be taken for biopsy. 

On May 17, a small, doughy mass was removed from the patient’s back. 
Pathologic examination (Major B. Bornstein, chief of laboratory) was reported 
on May 27, as follows: The mass %vas soft, rubbery and ovoid, measuring 24 by 
12 mm. The surface was smooth and covered on one side by a thin membrane. 
On cross section the mass was white and showed sago-like granulation. Micro- 
scopic examination revealed that the mass was composed of fibers arranged in 
broad strands and whorls, which contained long, spindle-shaped nuclei, the 
nuclei in places assuming a palisade appearance (fig. 5). The tumor was sur- 
rounded and traversed by strands of loose, collagenous connective tissue. Only a 
few small capillaries were seen in the connective tissue. The diagnosis was 
neurofibroma. 

Ophthalmologic Consultation (May 4). — Vision was 20/200 in the right eye 
and 20/20 in the left eye, unimproved by correction. Refraction gave the fol- 
lowing values : right eye : -f 0.50 D. sph. C + 0.50 D. cyl., ax. 180 ; left eye : 
+ 0.50 D. sph, C + 0.25 D, cyl., ax. 90. Movements of the extraocular muscles 
were full in all cardinal directions. Digital palpation showed that the intra- 
ocular pressure was within normal limits. There were no lesions of the eyelids or 
the conjunctiva. No ptosis or exophthalmos was noted. The right pupil was 
larger than the left and reacted sluggishly to light but well in accommodation. 
Horner’s syndrome was not present. The cornea, lens and vitreous were clear. 

Fundi; Right eye; A growth of newdy formed tissue projected forward from 
the disk. Its surface was striated but appeared nodular in several areas. The 
disk was elevated 4 D. nasally and 5 D. temporally (fig. 6). The nasal half 
was a dull grayish red. No hemorrhages or exudates were visible on the summit 
or within the circumpapillary space of the elevated disk. The temporal half of 
the disk was whitish gray and w'as throwm into vertical corrugations, which 
proceeded superiorly 3 disk diameters and inferiorly 4 disk diameters, tapering 
into well defined striations in both directions. Each extremity assumed a 
forked appearance. The temporal sector of the disk simulated the color scheme 
seen on the nasal side. The new growth on the disk masked the appearance of 
the emerging vessels. The superior and inferior nasal veins were the only 
vessels visible on the summit of the tumor. The temporal vessels were first 
clearly seen at a distance of about 1 disk diameter from the raised papilla. 
The veins were full and nontortuous and did not present arteriovenous nicking. 
The retinal arteries gave an increased central light reflex and appeared some- 
what attenuated, so that the ratio of arteries to veins was 1 : 2. Immediately 
superior and inferior to the disk, the fundus took on a tigroid appearance. 
A circumscribed, grayish white patch, measuring J/a disk diameter, w’as observed 
in the macular region, two pigment spots being located wdthin its center. A simi- 
lar, but smaller, patch was located in the inferior temporal quadrant. A small. 
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yellowish, highly refractile body was observed below the macula and was in close 
relation to a fine terminal vein. In the 8 o’clock meridian, about 4 disk diameters 
awa}^ was a collection of discrete, j'-ellovvish flecks. They varied in size and 
shape, the majority appearing oval. The rest of the periphery was within 
normal limits. 



Fig, 6. — ^Fundus of the right eye, showing tumor of optic nerve head with 
retinal fiber medullation, central chorioretinitis and segmental choroidal sclerosis. 


L.E. b.e. 



Fig. 7. — ^Visual fields on May 5, 1946. 

A (left eye), enlargement of the blindspot, but smaller than that in the right 
eye (S), no central scotoma; vision 20/20 without correction. Fields were taken 
with 2 mm. white and 5 mm. red targets at 330 mm.; broken line shows field 
field for red. 

B (right eye), double comma enlargement, of the blindspot with forking of 
extremities corresponding to medullation of the optic nerve; absolute central 
scptomas for red and white; vision 20/200, uncorrectible. Fields were taken 
With 2 mm. white and 5 mm. red targets at 330 mm.; broken line shows field 
for red. 
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choroid and, rarely, the ciliar}'- bod)'’) ; the cornea ; the tarsal con- 
junctiva, and, lastly, the bulbar conjunctiva. 

The presence of primary tumors of the optic nerve in association 
with neurofibromatosis has recently received a great deal of attention 
in the literature (Davis,^ Gomes ®). There has been considerable con- 
troversy among pathologists concerning the nature of the tumors which 
accompany the disease, since the cause of neurofibromatosis and related 
lesions is still unknown. Many authors have asserted that the finding of 
a tumor of the optic nerve in the presence of neurofibromatosis is merely 
coincidental and should not be considered a manifestation of the same 
syndrome. Other workers, among whom are Emanuel “ and Davis, ^ 
stated the opinion that the so-called primary tumors of the optic nerve 
are in many instances only a part of this syndrome. 

Del Rio-Hortega offered an interesting theory of a common source 
of origin of tumors of the optic nerve and tumors of the peripheral 
nerves. He asserted that the oligodendroglia of the optic nerve is homo- 
logous with the Schwann cells of the peripheral nerves ; since the two 
cellular elements maintain the myelin sheath of the nerve, he suggested 
that these homologous structures, although differing greatly in their 
anatomic architecture, could be affected simultaneously by a common 
cause. 

Verhoeff,® in 1932, stated that in a possible 4 cases “a. glioma of the 
optic nerve was associated with von Recklinghausen’s disease.” He 
added, however, that “it does not follow that the tumor of the optic 
nerve is related to fibroma of the peripheral nerves, except to the extent 
that both may be dependent upon’ some congenital developmental 
anomaly.” 

The growths in the optic nerve heads in the present case resembled 
the picture described by Stallard, with several minor exceptions. The 
nasal halves of the elevated disks had a grayish red coloration. This 
hyperemic tinge was probably due to the presence of newly formed capil- 
laries, intermingled with the new growth. Verhoeff found that some 

4. Davis, A. F. : Primary Tumors o£ Optic Nerve, Tr. Sect. Ophth., 
A. M. A., 1939, p. 145. 

5. Gomes, J. P.: Tumors of the Optic Nerve, Am. J. Ophth. 24:1144, 1941. 

6. Emanuel, C. ; Ueber die Beziehungen der Sehnervengeschwulste zur 
Elephantiasis neuromatodes und iiber Sehnervengliome, Arch. f. Ophth. 53:129, 
1902. 

7. del Rio-Hortega, P. : Tercera apartacion al conocimiento monfologico 
e anterpretacion functional de la oligodendroglia, Mem. Soc. espan. de hist, 
nat. 14 : 5,' 1928. 

8. Verhoelf, F. H. ; Tumors of the Optic Nerve, in Penfield, W. : Cyst- 
ology and Cellular Pathology of the Nervous System, New York, Paul B. 
Hoeber, Inc., 1932, vol. 3, p. 1029. 



724 


ARCHIVES OF OPHTHALMOLOGY 


Left eye; The fundus of the left eye closely resembled that of the right 
eye. The disk, which was elevated 3 D., had the same color pattern as that of 
the right eye. No pathologic change was noted in the macula. Several small, 
grayish white patches, with pigment, were scattered in the superior nasal quad- 
rant. Yellowish flecks were also present in the inferior nasal quadrant. No 
cholesterol crystals were apparent. 

Perimetric studies (May S) : The blindspots were enlarged (fig. 7), the 
right blindspot being slightly larger than the left. A small, absolute central 
scotoma was demonstrated in the right eye; no central scotoma was observed 
in the left eye. The peripheral fields were normal. 

Diagnoses. — (1) The diagnoses were neurofibroma of the optic papilla, 
bilaterally associated with medullated nerve fibers and choroidal sclerosis; (2) 
incipient sclerosis of the retinal arterioles, without hypertension, and (3) central 
chorioretinitis of the right eye. 

Subsequent Course . — The patient was observed until June 1, 1946, when he 
showed no obvious alterations in his physical or ophthalmic status. On June 5, 
1946 I received my discharge from the Army and therefore was unable to con- 
tinue my observation and study of the patient. 

COMMENT 

In 1882, von Recklinghausen described a disease characterized by 
the classic signs of tumors of the skin and the peripheral nerves tvith 
cutaneous pigmentation (cafe au lait patches). ' The growths, which 
were referred to as neurofibromas, were present in and beneath the 
skin and involved various parts of the body. Since the nerve tissue 
ia any part of the organism may become involved in this disease, the 
picture is often bizarre. Neurofibromatosis is congenital. The dis- 
ease shows a hereditary disposition, since it occurs irregularly through 
several generations : Abortive and monosymptomatic forms have been 
mentioned. In other cases reported in the literature, skeletal involve- 
ment,^ pyschic disorders, intracranial lesions, lesions of the cranial 
and spinal nerves, disturbances' of the glands of internal secretion and 
hepatomegaly and splenomegaly ® have been described : The first 
manifestation may occur at birth or in early life. The tumors are 
small and usually increase in size slowly, their growth showing a paral- 
lelism with the normal growth of the body. Often at puberty the 
growth of the tumors becomes accelerated, producing symptoms. 

When the ocular structures and their adnexa are involved in 
neurofibromatosis, the parts attacked, in the order of frequency, are 
the eyelids and the optic nerve; the orbit; the retina; the uvea (iris, 

2. Copeland, M. M,; Graver, L. F., and Reese, A. B.; Neurofibromatosis 
with Ocular Changes and Involvement of the Thoracic Spine: Report of a Case, 
Arch. Surg. 29:108 (July) 1934.. 

3. Billow, B. W. : Von Recklinghausen’s Neurofibromatosis; A Case of 
Hepatomegaly and Splenomegaly, Am. J. Surg. 61:128, 1943. 



GOLDSMITH— NEVROFIBROMATOSIS OF OPTIC PAPILLA 727 


neurofibroma. The projecting mass was wedged laterally, involving all 
the layers of the retina. Reese referred to the alterations in the optic 
nerve in Wheeler’s case^" as neurofibromatous. Since microscopic 
studies in m}'- own case were impossible, it is difficult to state from 
the clinical findings whether the condition was a true neurofibromatous 
tumor of the optic nerve or a type of gliomatous growth, as described 
by Davis.^ 

Cases of papilledema were reported by Stern,^^ Lisch and 
Schmidt,^® Wiegmann,^® Fuchs and Holmstrom described optic 
nerve atrophy in association with neurofibromatosis. The atrophy was 
either the result of a simple descending type of degeneration or was 
postneuritic. The normal spinal fluid and normal pressure, the normal 
roentgenograms of the skull and the absence of progressive or receding 
changes in the elevated disks in m 3 ? case were against the diagnosis of 
papilledema. Roentgenograms of the optic foramens were not taken. 

Goldstein and Wexler described a case of neurofibromatosis in 
which melanosis of the uveal tract and melanomas of the iris were the 
outstanding ocular lesions. In addition, the patient had a fibrosarcoma 
and a distinct endocrinal dysfunction. Again, in 1932, the same 
authors described a case in which a spongioneuroblastoma of the left 
optic nerve was associated with the dififuse neurofibromatosis of von 
Recklinghausen, 

It is interesting to note that buphthalmos is not infrequently associ- 
ated with neurofibromatosis. The buphthalmic condition is attributed 
by some authors to a congenital defect in the filtration angle and mal- 

12. Wheeler, J. M. ; Plexiform Neurofibromatosis (von Recklinghausen’s 
Disease) Involving the Choroid, Ciliary Body and Other Structures, Tr. Am. 
Ophth. Soc. 34:151, 1936. 

13. Stern, R. O.: Tumor of Optic Nerve, Chiasm, and Thalamus, Proc. Roy. 
Soc. Med. 30:1096, 1937. 

14. Lisch, K. : Ueber Beteiligung der Augen bei der Neurofibromatosis 
(Recklinghausen), Ztschr. f. Augenh. 93:137, 1937. 

15. Schmidt: Multiple Neurinome mit Beteiligung der Papillen, Klin. 
Monatsbl. f. Augenh. 101:115, 1938. 

16. Wiegmann : Ein Fall von Recklinghausenscher Krankheit mit Kompli- 
kationen seiteri der Augen, Klin. Monatsbl. f. Augenh. 68:395, 1923. 

17. Fuchs, A.: Ueber einfaphe Opticusatrophie bei Recklinghausenscher 
Erkrankung, Wien. klin. Wchnschr. 50:291, 1937. 

18. Holmstrom, M. : Zwei Falle von Exophthalmos bei Neurofibromatosis Reck- 
linghausen, Acta, ophth. 6:403, 1928. 

19. Goldstein, I., and Wexler, D. : Melanosis Uveae and Melanoma of the 
Iris in Neurofibromatosis, Arch. Ophth. 3:288 (March) 1930. 

20. (Soldstein, I., and Wexler, D. : Spongioneuroblastoma in Neurofibromatosis 
(Recklinghausen), Arch. Ophth. 7:259 (Feb.) 1932. 
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neurofibromatous tumors tend to become vascularized in time. I do not 
believe that this angiomatous feature is unusual, since the phakomatoses 
are closely related (Moolten ®), and it is not surprising to observe 
occasional mixed forms. It has been shown that there are numerous 
points of resemblance between the tuberous sclerosis complex and von 
Recklinghausen’s multiple neurofibromatosis. The lesions are regarded 
as hamartomas, and not true neoplasms. 

In the present case, the temporal halves of the elevated growths 
showed moderately thickened and well delineated, medullated nerve 
fibers. The terminal striations presented thickened, individual nerves 
and appeared decidedly wider than the usual fine, feathery striations 
which one often obsen’-es in the classic picture of the fundus. Reese 
and associates - described the presence of medullated nerve fibers in both 
eyes of a patient with neurofibromatosis. Fischer found medullated 
nerve fibers in the retinas of 4 of 12 patients with generalized neuro- 
fibromatosis. He was inclined to believe that the incidence of medul- 
lated nerve fibers in the retina was greater among patients with definite 
abnormalities of the central nervous system or with psychopathic dis- 
turbances. This view has been substantiated in several cases and is 
readily applicable to the present case, since mental retardation was 
demonstrated conclusively by tlie Bellevue-Wechsler tests. Manz^’- 
found retinal medullation in 4 of 130 inmates of an asylum. On the other 
hand, he performed a routine ophthalmic examination of 3,250 patients 
and uncovered onl)'^ 1 case of medullated nerve fibers in the retina. 

The 5 '^ellowish flecks seen in the fundi closely resembled those 
described by Stallard. The attenuation and the increase in the central 
light reflexes of the retinal arteries, the cholesterol crystals and the 
early choroidal sclerosis favored the additional diagnosis of early retinal 
arteriosclerosis. The small, chorioretinitic patches were presumably old, 
healed degenerative lesions, a picture not infrequently seen with the 
phakomatoses. There were no lesions in the retina which resembled 
tuberous sclerosis. 

Stallard described a hemispherical mass projecting from the disk. It 
was grayish, with a nodular surface. Its outline and edges were 
ill defined. Some small, irregular flecks were present in the retina, 
adjacent to the disk. Histologic sections demonstrated irregular- 
shaped clumps and sweeping bundles of neurocytes, neurofibrils and 
many small cysts. The microscopic picture was characteristic of a 

9. Moolten, S. E. : Hamartial Nature of the Tuberous Sclerosis Complex and 
Its Bearing on the Tumor Problem, Arch. Int. Med. 69:589 (April) 1942. 

10. Fischer, H. ; Beitrag zur Recklinghausenschen Krankheit: MiSsbildungen 
am Auge, besonders die markhaltigen Nerv'enfasem der Netzhaut, Dermat. Ztschr. 
42:143, 1924. 

11. Manz, cited by Fischer.i® 
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Again, the round, homogeneous, extrapleural mass in the apex of 
the right lung shown in the roentgenogram was probably a benign 
tumor. Originally, the possibility of a tumor of the superior pulmonary 
sulcus was entertained but was discarded, since the characteristic clini- 
cal and roentgenographic signs were wanting. In the differential 
diagnosis, one must also consider the possibility of a primary, apical 
carcinoma or a sarcomatous infiltration of the ribs. In repeated roent- 
genologic studies, no demonstrable alterations were found in the apex 
of the right lung or in the neighboring tissues. A biopsy specimen was 
not taken, but, because of the benign character of the growth, and the 
widespread, multiple involvement in this unusual case, a diagnosis of 
neurofibroma was made. It was suggested that the tumor might have 
arisen from one of the cords of the brachial plexus. 

Davis advised that in all cases of tumor of the optic nerve a 
systematic investigation be made for all the signs of neurofibromatosis — 
specifically, soft nodules of the skin ; cafe au lait spots ; possible lesions 
of the choroid, ciliary body and iris in association with buphthalmos; 
skeletal deformities, and neurofibromatosis, especially of the eyelids and 
the orbital nerves. On the other hand, i suggest that in all cases of 
neurofibromatosis a thorough examination be made of the eyes, includ- 
ing roentgenograms of the skull and optic foramens, exophthalmometric 
readings and air studies of the orbital spaces. 

SUMMARY 

A case of bilateral tumor of the optic nerve, involving the papilla, 
associated with neurofibromatosis is reported. Unusual associated find- 
ings were (a) a neurofibromatous growth in the apex of the right lung, 
(&) bilateral acoustic neuroma, (c) mental retardation and (d) medul- 
lation of the retinal nerve fibers. 

Neurofibromatosis is briefly dicussed with respect to its etiology, 
incidence, pathology, clinical manifestations, diagnosis and differential 
diagnosis. 

Other ocular lesions associated with neurofibromatosis are described. 

The relation of primary tumors of the optic nerve to neurofibroma- 
tosis, as discussed by Davis, is briefly reviewed. 

It is suggested that all patients with neurofibromatosis be subjected 
to a complete, and most critical, ophthalmologic examination. 

30 East Sixtieth Street. 
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development of the spaces of Fontana. The iris is usually adherent by 
broad synechias to the posterior margin of the cornea. 

In the first biopsy of peripheral nerve in the present case, the 
diagnosis was perineurial fibroblastoma. In another biopsy of nerve, on 
May 27, 1946, the microscopic diagnosis was neurofibroma. This 
discrepancy is understandable in view of the frequent observation, of 
perineurial fibroblastic growths in the center of neurofibromas, as Pen- 
field and others have shown. The connective tissue in a neuro- 
fibroma of a peripheral nerve shows a characteristic patternless 
arrangement. The nuclei are not arranged in any particular order. 
A great deal of variation in the microscopic appearance of these tumors 
is likely to be present. The presence of nerve fibers within the tumor 
may be considered pathognomonic of neurofibroma. The appearance of 
the tumor in general is like a reaction about nerve fibers, rather than 
a neoplastic growth. Neurofibromas are benign and do not metastasize. 
They usually involve the peripheral nerves. The outstanding histologic 
characteristic of perineurial fibroblastomas is the nature of the collagen 
fibers. They are long and of even caliber and tend to be parallel. 
The neuclei are arranged in long rows and frequently give the appear- 
ance of Verocay’s palisades. These tumors are neoplastic and are 
usually present in nerve roots. 

The gradual diminution of hearing in my case over a period of nine 
years, in association with the ' widespread multiple manifestation of 
neurofibromatosis, strongly favors the diagnosis of bilateral acoustic 
neuroma. Frazier and Gardner reported on a remarkable family in 
which numerous members had bilateral deafness. Later studies revealed 
bilateral acoustic neurofibromas in these persons. Steurer reported 
2 cases of neurofibromatosis in which the acoustic nerves were involved. 
In Katzenstein’s case there was similar infiltration of the acoustic 
nerve. Shapland and Greenfield reported a case of bilateral deafness, 
due to tumors in the cerebellopontile angles. 

21. Penfield, W. : Cytology and Cellular Pathology of the Nervous System, 
New York, Paul B. Hoeber, Inc., 1932, vol. 3, p. 967. 

22. Frazier, C. H., and Gardner, W. J.: Bilateral Acoustic Neurofibromas: 
Clinical Study and Field Survey of a Family of Five Generations with Bilateral 
Deafness in Thirty-Eight Members, Tr. Am. Neurol. A. 55:187, 1929. 

23. Steurer, O. : Ueber Beteiligung des inneren Ohres und des Hornerven 
bei multipler Neurofibromatosis, Recklinghausen, Ztschr. f. Hals-, Nasen-u. 
Ohrenh. 4:130, 1922. 

24. Katzenstein, R.: Ueber innere Recklinghausensche Krankheit (Endo- 
theliome, Neurinome, Gliome, Gliose, Hydromyelic), Virchows Arch. f. path. Anat. 
286:42, 1932. 

25. Shapland, C. D., and Greenfield, J. G. : Neurofibromatosis with Meningeal 
Tumor Involving the Left Optic Nerve, Tr. Ophth. Soc. U. Kingdom 55:257, 1935. 
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two imperfections': At times the electrode has to be steadied during the 
treatment ; furthermore, as the chimney containing the solution is 
open at the top, the liquid tends to escape around the base. 

An improved contact lens electrode would, therefore, have to 
incorporate modifications to meet the following criteria: 1. The pos- 
sibility of injury to the cornea must be completely excluded by an arrange- 
ment which effectively keeps the electrode from touching the tunic of the 
eye, and permits only the medicament to come in direct contact with the 
cornea. 2. The instrument must be constructed in such a manner that, 
once installed, it would stay in place without requiring further support by 



Fig. 1. — Lateral view of contact lens electrode. A platinum electrode is 
accommodated between two contact lenses, which are fused together. The 
electrode is connected with a supply wire (not shown) through an adapter, 
contained in a sleevelike extension. 


the operator. 3. Finally, the amount of leakage of medicinal solution 
must be reduced to a minimum. 

With this object in mind, an electrode has been devised consisting 
of two contact lenses which are fused together. The inner contact lens 
has a corneal portion with a radius of 7.5 mm. A curve of this diameter 
has proved most satisfactory in 90 per cent of all contact lenses fitted ^ 
and provides sufficient space between lens and cornea to accommodate 


7. Obrig., T. E. : 
P. 256. 


Contact Lenses, Philadelphia, The Chilton Company, 1942, 




CONTACT LENS ELECTRODE FOR IONTOPHORESIS 


PAUL TOWER, M.b. 

LOS ANGELES 

Tjp XPERIENCE with iontophoresis goes back to the end of the last 

' century. In recent years, sodium sulfathiazole ^ and a number of 
other substances - have been recommended as therapeutic agents. The 
procedure, however, has been much more widely discussed since the 
introduction of penicillin ^ led to spectacular results. 

The electrodes used in iontophoresis range from a medicated piece 
of cotton, placed between a small metal plate and the eye, to a cylindric 
glass tube, adapted to fit the shape of the cornea. Sometimes a plain 
probe is employed, such as Hamberger’s electrode, consisting of a piece 
of cotton, which has been saturated with the medicinal solution, wrapped 
around the end of a thin carbon rod.'* 

All these types of electrodes must be held in position by the operator 
throughout the treatment, since they are not so devised that they will 
stay in place unsupported. Furthermore, they are difficult to manipulate 
and are apt to cause injury to the epithelium of the cornea, even when 
handled with care. ,By reason of these defects of iontophoresis, Duncan ® 
suggested application of penicillin by means of a corneal bath'. Selinger,® 
however, succeeded in devising a greatly improved electrode. The 
instrument is essentially a contact lens base with a narrow chimney 
extending from its center. But the new instrument appears to have 

1. Boyd, J. L. : Sodium Sulfathiazole Iontophoresis, Arch. Ophth. 28:205-213 
(Aug.) 1942. 

2. Fleming, N. : lontherapy (Ionic Medication, Iontophoresis, Ionisation) 
as an Aid in Ophthalmic Therapeutics, Brit. J. Ophth. 27:354-367 (Aug.) 
1943. 

3. von Sallmann, L., and Meyer, K. : Penetration of Penicillin into the Eye, 
Arch. Ophth. 31:1-7 (Jan.) 1944. Dunnington, J. H., and von Sallmann, L. : 
Penicillin Therapy in Ophthalmology, ibid. 32:353-361 (Nov.) 1944. Wright, R. E., 
and Stuart-Harris, C. H. : Penetration of Penicillin into the Eye, Brit. J. Ophth. 
29:428-436 (Aug.) 1945. von Sallmann, L. : Penetration of Penicillin into the Eye, 
Arch. Ophth. 34:195-201 (Sept.) 1945. 

4. Klein, M., in Ridley, F., and Sorsby, A. : Modern Trends in Ophthalmology, 
New York, Paul B. Hoeber, Inc., 1940, p. 510. 

5. Duncan, H. A. G. : Plastic Corneal Bath for Application of Penicillin, 
Arch. Ophth. 33:3-314 (April) 1945. 

6. Selinger, E. : Office Treatment of the Eye, Chicago, The Year Book 
Publishers, Inc., 1947, p. 519. 
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keep the contact lens well centered over the cornea, the patient should 
fix the gaze of the other eye on his hand, or some other object, held 
straight in front of him at close range. 

The success of treatment depends on the presence of a sufficient 
amount of penicillin at the holes within the inner lens, where the current 
passes from the electrode to the cornea. For this reason, it matters 
little whether air has entered into the space between lens and cornea, or 
whether, inadvertently, the cup has not been completely filled with the 
solution. If part of the liquid should leak out, enough will remain in 
the liinbal portion of the lens to permit passage of the current into the 
cornea through at least one or two holes. But even if, accidentally, no 
fluid should have been left between the inner lens and the cornea, the 
possibility of injury is excluded because the metal of the electrode can 
never touch the globe. 

A contact lens electrode of the t3'^pe described here has been used 
successfully in a considerable number of cases. The opinion may be 
expressed tliat the most serious shortcomings inherent in the electrodes 
formerly used have been eliminated in the new appliance, with the 
hope that antibiotic ion therapy, as well as iontophoresis using other 
medicinal solutions, has been made a safer procedure. 

610 South Broadway (14). 
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the medicinal solution. Four holes with a .diameter of 2 mm. are drilled 
into the limbal portion of the inner lens, at points equidistant from the 
center. 

The outer contact lens fits snugly over the inner one, but the two 
are fused together in such a manner as to leave enough room to accommo- 
date a platinum electrode with four prongs, which are long enough to 
extend over the holes drilled into the inner contact lens. In the center 
of the outer contact lens, an aperture communicates with a sleevelike 
extension containing an adapter which connects the platinum electrode 
with a supply wire. 

Introduction of the electrode proceeds with the patient either sitting 
up or lying on his back. As a rule, no anesthesia is required, but 
instillation of a drop of any of the customary local anesthetics may 
be indicated with nervous patients, or whenever the e3'e is hypersensitive. 



Fig. 2. — View into the cup of the contact lens electrode. The four-pronged 
platinum electrode is separated from the cornea by the inner contact lens. The 
current passes through the four holes drilled into the limbal portion of the 
inner lens, corresponding to the four prongs of the electrode. No direct contact 
between electrode and cornea can take place. 

The penicillin solution is placed in the cup of the inner lens and the 
appliance inserted like an ordinary contact lens. While holding the 
electrode by the stem, its upper edge is inserted under the upper lid, with 
the patient looking downward. The lower lid is then retracted, where- 
upon the contact lens falls into place. If it is preferred, the medicinal 
solution may also be introduced after the contact lens electrode has 
been inserted. The liquid is then instilled with a curved medicine 
dropper or an irrigator of the type used for the anterior chamber ; for 
this purpose the temporal edge of the lens is slightly lifted and quickly 
replaced after the solution has been introduced. Irrespective of whether 
the patient has been sitting up or lying down during introduction of the 
electrode, the appliance will stay in place during treatment. In order to 
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CONGENITAL CYST OF THE VITREOUS 

Report of a Cose 


J. V. CASSADY, M.D. 

SOUTH BEND, IND. 

/^YSTS in the vitreous body of the eye are so uncommon as to be 
ophthalmologic curiosities. A review of the literature in 1939^ 
disclosed only 18 cases of free floating, congenital cysts of the vitreous. 
Since then, several cysts associated with inflammatory or degenerative 
processes or congenital cysts attached to the optic disk, hyaloid or 
other retinal blood vessels have been described.® I have found a second 
congenital cyst floating free in the vitreous nearly identical with the 
one I previously described.’- 

REPORT OF CASE 

History. — ^R. T., a boy aged 9, was first brought to my office in November 1947. 
His parents had observed him turning his head to the side to look at a distant 
object, such as the blackboard at school. An ophthalmologist had fitted him with 
glasses the previous year, without relief. Neither the boy nor his parents had 
any explanation for the turning of his head except that he had never been able 
to see much out of his left eye. 

Examination . — The patient was intelligent, cooperative and of normal appear- 
ance. Both eyes appeared normal ; there was no apparent squint or facial asym- 
metry. Vision was 20/20 in the right eye and 5/200 in the left eye. The pupils 
were regular and equal and reacted to light and in accommodation. 

The anterior chamber, cornea and iris of both eyes appeared normal. The eye- 
ground of the right eye was normal except for a moving, dark red shadow. The 
optic disk was normal ; there were no prepapillary loops or membrane ; the vessels 
were of normal appearance; the macula and the periphery of the retina were not 
remarkable. 

A round cyst floated in the middle of the vitreous and cast a moving, dark red 
(called “dark” in legend) shadow on the fundus. With indirect ophthalmoscopy, it 
appeared as a shadowy, gnarled, floating, oval cyst with a wrinkled surface. It 
moved and floated about with movements of the eye but returned to its original 
position near the center of the globe as the movement ceased. With direct ophthal- 
moscopy, it came into sharpest focus with a -f-16 D. lens. The cyst was swarthy, 
bumpy and nodular; it seemed semitransparent, as dark, irregular streaks with 
lighter background covered its wrinkled surface. With the slit lamp, or, better, 
with a flashlight, it could be visualized as of yellowish gold color with crinkly 
surface. 

1. Cassady, J. V.: Congenital Cyst of the Vitreous, Arch. Ophth. 21:45-50 
(Jan.) 1939. 

2. Saenz Canales, J. ; Formaciones quisticas en el cuerpo vitreo; un caso 
clinico. An. Soc. mex. de oftal. y oto-rino-laring. 17 : 123-139 (July-Aug.) 1942. 
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TcTst in S: t—e 

cydopkgia showed: 

The left eye had a myopic and periphery 

crescent on its temporal side, ’ amblyopic without demonstrable 

of the retina appeared normal, ihe ey 

anomaly except for the high myopic as ^ floating and unattached 

The cyst of the right eye was either side but always 

by any strand. It rose, turned, se . Cloquet’s canal and the 

returned nearly to its original position m or 

primary vitreous. ,urntp- “I suspect the cyst 

After I had described it to a portion of the anterior end of 

represents a persistence and cystic ' unattached, but remains in 

the nerologic sheath of the hyaloid ar y. ^ canal, and so must have 

the center of the vitreous, it is presumably in Cloquet s 

something to do with vascular remains. 

COMMENT 

As I previously observed ■ the t^'Snst tte %ht 

is an illusion, owing to its being s ^ described 

reflected from the illuminated eyegroun . -Lim-witz and Meding. 

were visible with direct light, as were those This. 

They were not dark, but had a hyaline gi e o Cloquet’s 

together with their location near the ^ente^o element of the 

:Sp-.a: n trrol coven, of .e 
cyst 1 described — ^ ^ 

I examined the patient recently, suggests that such cysts m y 
missed. 

527 Sherland Building (!)• 
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chamber which fitted snugly to the luxa ^ J 

introduced, and samples cou e leniox - findim's of Bullot and 
experimental period. cottmpfi^ and in the 

Lor when he noted an inciease ^ J epithelium from 

production of carbon dioxide fol owing ^ ‘ 

L living eye. He came to to t process of 

rier to the exchange of gases withou reasoned thus because 

utilizing oxygen or producing carbon ?■ “tbo^^ dioxide 

he did not find a loweimg Finally he stated the belief 

production acconipanynig deepithelizatioi . y. dioxide 

L the oxygen was utilized by the view was 

produced passed anterioily to the ou si corneal opacities in 

substantiated by the experimental demons ra i ^ Fischer) 

an atmosphere of pure carbon dioxide, results in 

hinders the diffusion of excretory gases lo combination of the 

endothelial necrosis. Thus, Fischer blood 

corneal epithelium, glass membranes an s i concerned with the 

capillary wall with respect to the , influenced by the 

endothelial respiration. This view endothelium was 

incorrect belief which prevailed at the i , traffic through the 

the alHmportaut structuce for brBakher = ( 1947 ) 

cornea. Fischer’s work was justi ^ > -nlnp-ic conditions. While 

as not being performed under optimal ^ context, he 

Bakker unjustly cited Fischer’s ^^Fch were placed 

appeared to be fair m siting tm circulation, were 

snugly fitting bell type diambeis, 1 he pointed out 

not under normal in vivo condi loi . ^ the limbal arcade. 

Fischer’s complete indifference to the ciicu by Bakker, 

It is interesting to note that from tie expel im^^^^^^ obtained in an 

which were also unphysiologic, tie s ^ although the interpretation 
atmosphere of 100 per cent carbon 1941 ) 

is quite different. This investigator, ^ ,,,,3 present to . 

found carbonic anhydrase m the cornea a blood vessels, 

facilitate the removal of carbon dioxi e 1 ^ ggi^ctive permeability of 
decided to reinvestigate Fischei s wo 

~ll^=v, F. P.: Ueber den Gasaustausch der Hornbant nnt der Lnft, Arcb. 

f. Augenh. 102:146, 1930. Respiration of the Cornea in Albino 

3. Bakker, A. : Some Researches on the Resp 

Rats, Brit. J. Ophth. 31:100, 1947. vprschiedener Augeiigewebe 

4. Bakker, A. : Der Kohlensaureanhydrasegch 

einiger Saugetiere, Ophthalmologica 102:351, 194 . 
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element. However, there is a lack of information on the relation of 
such tissues as mucous membranes to atmospheric oxidation. The 
burden of proof is on those who assume the corneal tissue to be unique 
in its procurement of oxygen directly from the atmosphere, as compared 
with other tissues, which are supplied exclusively by the oxygen borne 
in the blood stream. Therefore, the question is still unsolved. 

METABOLISM IN THE VARIOUS CORNEAL STRATA 

As already mentioned, Bullot and Lor^ (1899) and also Bullot 
determined that the endothelium requires considerable oxygen for its 
maintenance. These experimenters described a “wave of asphyxia” 
in the corneal endothelium, extending from the periphery toward the 
center in the presence of a decreased oxygen tension. However, just 
the reverse occurred in a toxic oxygen excess : the central endothelium 
died early, whereas the periphery shoAved relative resistance. According 
to Bakker ® (1947), Bullet’s experiments suggested that oxygen from 
the atmosphere was utilized by the endothelium ; but, since the eyes 
were enucleated and the corneal epithelium was scraped off, the condi- 
tions were too far from physiologic to permit one to conclude whether 
or not oxygen from the air moves toward the anterior chamber in living 
animals. 

Fischer ^ ( 1930) presented evidence of the respiratory activity of 
the endothelium in the cornea. He dismissed the epithelium as an 
inactive participant. Rauh’s ^ (1934) results differed from Fischer’s. 
By the reduction of nadi reagent (equal parts of 1 per cent aqueous 
solutions of dimethylparaphenylendiamine and alpha-naphthol), he 
showed that all cells of the cornea entered into a definite respiratory 
cycle. These results, though crude, were substantiated in 1935 by 
Kohra® (table), who was the first to attempt to measure accurately 
the respiration of the cornea by the Barcroft-Warburg ° ( 1926) technic. 
Kohra’s article was published in Japanese, but Sullman ( 1938) and 
Weekers (1940) referred to the work and stated that a corneal opacity 

6. Bullot, G. : {a) Sur la physiologic de I’epitheliuni cornee: impermeabilite 

relative a I’oxygane, Bull. Acad. roy. d. sci. de Belg., 1900, p. 887 ; (b) Bruxelles, 
Hayex, 1900; (c) On the Action of Oxj’-gen at Low and High Pressure upon the 
Corneal Endothelium, J. Physiol. 31:359, 1904. 

7. Rauh, W. : Beitrag zur Zellatmung der Hornhaut, Ber. ij d. V ersamml. 
deutsch. ophth. Gesellsch. 50:212, 1934. 

8. Kohra, T. : Ueber den Stoffwcchsel der Hornhaut, Acta. soc. ophth. jap. 
392:1429, 1935; German summary, p. 107. 

^ 9. Warburg, O. : The Metabolism of Tumors, translated by F. Dickens, New 
York, Richard R. Smith, Inc., 1931. 

10. Sullman, H. : Biochimie des Auges, Ophthalmologica 96:37, 1938. 

H. Weekers, R. : Biochimie de la cornee normale et pathologique, Ophthal- 
mologica 100:136, 1940. 
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corneas and he decided that it was impossible to measure the respira- 
“irltohelium alone because the trauma involved m :ts remova 
rered ts respiratory capacities. However, he stated the behef that the 
tdothelium mLt have an active metabolism since it alone “ 
sible for the uptake of oxygen after the epithelium was remored as 
respiration could he demonstrated from the pa^nohy™ a °n ^ ^ 

attributed a definite consumption of oxygen and breakdown o oarbony 
"the epithelium. Orzalesi concluded that the 
cornea varied inversely with the mass, since le mam ^ 

consists of relatively inert stroma, the epithe hum '™lj S P 
portion of the total volume or weight, and the endothelium still less 

fl940) reported values for the various portions of the 
cornea which differed from those in his earlier work and estjmatrf dm 
the oxygen intake (QOs) of the epithelium and of the e 
equal to 3.5 to 4.5 times that of the whok cornea (ta 
both layers showed considerable aerobic and anaero i g y 5 • 

concludU therefore, that the classic view (Duke-Elde^* ^!!eUues 
“slow" corneal metabolism was no longer acceptab e. g 

for the various layers but, unfortunately, described neithei his technics 

nor his experimental animals. 

Herrmann, Moses and Friedenwald (1944) stUQieu . 

corneal respiration of local anesthetics and other drugs « ^ topacal > 
in ophthalmology. They concluded that the metabolism ^ “ 
involves glycolysis and oxygen activation ome om 

dase complex and dehydrogenation with 

Cyanide, tetracaine, chlorobutanol, pentobarbital a°d>um, p^ienacaine^ 

butacaine sulfate, atropine and cocaine were oun o in 

consumption of the bovine cornea to varying extents. 0"<^ 

removed with the use of a local anesthesia was a so oun 

depressed. Ephedrine and urethane (ethyl 

readily inhibited the isolated enzyme systems, were wit sou 

intact cornea. The authors postulated that this lack of 

have been due to the inability of the pharmacologic agents to ''"ach “ 

enzyme systems in the intact organ, thus suggesting that the - 

become a valuable tool in the study of respiratory systems. mce 

caine and chlorobutanol did not affect the oxidation of cytochrome c. 

14. Fischer, F. P., in Ridley, F., and Sorsby, A.^ Modern Trends m Ophthal 

mology, New York, Paul B. Hoeber, Inc., 1940, p. Sal. . 

15. Duke-Elder, W. S. : Text-Book of Opbtkalmology, St. ouis, 

Mosby Company, 1933, vol. 1, p- 471. r t. 

16. Herrmann, H.; Moses, S. G., and Friedenwald, J. S. : ^ "rtreVotnea’ 
caine Hydrochloride and Chlorobutanol on Respiration and Glycolysis of the Cornea, 

Arch. Ophth. 28:652 (Oct.) 1942. 
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Hart and Lee (1945) were unable to confirm the results of Herr- 
mann and his associates concerning the effects of cocaine on the corneal 
respiration. They found an increase in oxygen uptake by the cornea 
in the presence of 5 per cent cocaine. However, their studies were made 
on rat corneas, whereas Herrmann’s group employed the bovine cornea. 
Both groups were agreed on the inhibitory effects of tetracaine and 
c)'anide. 

Shestericova and Rosenfeld (1946) investigated the respiration 
of the cornea during preservation. They reported an increase in res- 
piration during the first six days, but on the seventeenth day the 
respiration had fallen to about 50 per cent of normal. Their values 
for oxygen consumption for the various strata are tabulated in the table. 
They compared Ringer’s solution with aqueous as a substrate and 
found a high respiratory rate for the epithelium in both solutions. The 
stromal oxygen consumption was insignificant, in their opinion; the 
endothelial respiratory rate, which was zero in Ringer’s solution, was 
revived in an aqueous medium. This observation substantiated Kohra’s 
findings. They also reported a 60 to 80 per cent reduction of respiration 
in the presence of hydrogen cyanide. 

Robbie, Leinfelder and Duane-- (1947) applied the technic of 
controlled cyanide inhibition as perfected by Robbie-® (1946) to the 
rabbit cornea in the Warburg apparatus. They fofind 50 per cent 
inhibition in concentrations of 10"^ molar hydrogen cyanide and 93 
per cent inhibition in solution of 10'® molar hydrogen cyanide. The 
remaining 7 per cent may have been associated with a non-metal-bearing, 
riboflavin-containing carrier. They demonstrated the labile linkage 
between the heavy metal and cyanide and stressed the importance of 
maintaining a constant hydrogen cyanide tension in this type of study. 
Furthermore, they showed that the cornea could be washed free of the 
cyanide and that the normal respiratory rate was resumed if glucose 
were present in the substrate. Robbie and his associates postulated 
fbat the cornea subsisted on glycolytic energy while under cyanide 
inhibition because they could demonstrate recovery when the cyanide 
■was removed at the end of a five hour period only in those corneas 
which were in a glucose substrate; without glucose there was no 

20. Hart, W. M., and Lee, O. S. : The Influence of Pontocaine, Cocaine, Pro- 
caine and Cyanide on the Uptake of Oxygen by the Cornea and the Effect of Added 
Substrate, Proc. Am. Federation Clin. Research, 1947, vol. 3. 

21. Shestericova, T., and Rosenfeld, E. : Tlie Respiration of the Cornea During 
reservation, Ukranian Biochem. J. 18:201, 1946. 

22. Robbie, W. A. ; Leinfelder, P. J., and Duane, T. D. ; Cyanide Inhibition 
of Corneal Respiration, Am. J. Ophth. 30:1381, 1947. 

23. Robbie, W. A. : The Quantitative Control of Cyanide in l^Ianometric 
E>^perimentation, J. Cell. & Comp. Physiol. 27:181, 1946. 
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the dehydrogenation of lactic or malic acid or glycolysis, it was diffi- 
cult to explain the inhibition of respiration and the accumulation of lactic 
acid in the tissues (as measured by the highly specific technic of Barker 
and Summerson,^’’ 1941). Herrmann and associates assumed that the 
effect may have been on some carrier between lactic acid dehydrogenase 
and cytochrome oxidase. Possibly the drugs enhanced aerobic glycolysis 
(anaerobic glycolysis was not affected). They may have inhibited the 
resynthesis of lactic acid into dextrose; or perhaps, as suggested by 
these workers, the accumulation of lactic acid may have been a side reac- 
tion occurring in the respiring cornea. 

Lee and Hart^® (1944) determined that the oxygen consumption 
per hour for the whole rat cornea was 2.24 cu. mm., that for the epi- 
thelium 1.16 cu. mm. and that for the stroma 0.44 cu, mm. (table). 
They were unable to measure the endothelial respiration. The discrep- 
ancy between the sum of the stromal value and the epithelial value as 
compared with that for the intact cornea was interpreted by these authors 
as representing a result of the cellular trauma inherent in the mechanical 
removal of the epithelium from the cornea. 

Both Orzalesi^® (1939) and Lee and Hart^® (1944) found the 
metabolic activity of the vitamin A-deficient (xerotic) cornea to be 
higher than normal. This was due to an increase in the epithelial respira- 
tion, since the stromal respiration did not change. Lee and Hart attrib- 
uted the increased respiration to the metaplasia and hyperplasia of the 
epithelial cells. Orzalesi, who also noted an increase in the glycolytic 
activity of the xerotic cornea, concluded that the pronounced necrotic 
changes in the tissues might liberate substances capable of accelerating 
metabolism. 

Lee and Hart^® (1944) also investigated the respiration of the 
vascularized, riboflavin-deficient rat cornea and found the respiration 
in the later stages to be the same as that for normal controls. However, 
when the epithelium was measured alone, its oxygen consumption was 
markedly depressed. This depression occurred early in the deficiency; 
and when the respiration of the whole cornea was measured at this time 
it was found to be low, since no change in the stromal rate had occurred. 
Later, however, after parenchymal invasion of the blood vessels and 
cellular elements, the stromal respiration increased and thus accounted 
for the over-all normal values obtained from the intact corneas. 

17. Barker, S., and Summerson, W. H. ; The Colorimetric Determination of 
Lactic Acid in Biological Material, J, Biol. Chem. 138:535, 1941. 

18. Lee, O. S., and Hart, W. M.; The Metabolism of the Cornea, Am. J. 
Ophth. 27:488, 1944. 

19. Orzalesi, F. : Richerche sulla glicolisi e respirazione della cornea di ratto 
albino in avitaminosa A, Boll, d’ocul. 18:442, 1939; Zentralbl. f. d. ges. Ophth. 
44:536, 1940. 
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epithelium. Thus the rate of glucose consumption in the stroma seemed 
to be under the control of the epithelium; i.e., there seemed to be an 
“intercellular Pasteur effect” operating in this tissue. The epithelial 
control was exerted through its supply of phosphates with high energy 
bonds. Mustard gas interfered with these processes, and the possible 
mechanisms of interference were discussed in detail. A special hydrogen 
transport mechanism for the epithelial utilization of stromal lactate, 
which did not operate in the endogenous consumption of epithelial 
lactate, was postulated. Lactate, pyruvate, serine and butyrate were 
not consumed by the stroma but were metabolized in the epithelium. 
Furthermore, glutathione and ascorbic acid were found in higher con- 
centrations in the epithelium than in the stroma. These facts suggested 
that a complex boundary existed between the epithelium and the stroma 
and that expenditure of energy was necessary for the maintenance of 
the cohesive forces between these layers. Under Friedenwald’s influ- 
ence, and stimulated by his successes on similar interface boundary 
complexes, such as he found in the ciliary body, it was to be expected 
that this experimental team would search for analogous mechanisms in 
the stroma-epithelium boundary. The results have been less brilliant 
in this area, but the effects of known gl 3 ''colytic enzyme inhibitors, such 
as mustard gas, iodoacetate and fluoride, on the loosening of the epithe- 
lium aerobically and anaerobically have at least suggested many theories 
and methods of approach, for which investigators in this field are 
deeply indebted to this group. The theories and hypotheses, as well 
as the results which accumulated during four years of secret research, 
are too extensive to be reviewed in detail in this article. The reader 
IS referred to the original monograph. As Friedenwald stated in his 
final comment : 

A series of unsupported hypotheses have been introduced chiefly centering 
around the assumption that the metabolic interaction may be located at the boundary 
of cohesion. There are very serious reasons for believing any such unifying theory 
is untrue, . . . 

A more adequate evaluation of the theory may be made after the results 
have been confirmed in other laboratories. 

Leinfelder (1948) studied aerobic glycolysis in rabbit and bee 
corneas b}'^ the Summerson (1939) technic. When the glucose con- 
centration in the substrate was reduced to less than 0.2 mg. per cubic 
centimeter, glycolytic processes ceased, but they were restored when 
additional glucose was supplied. He also found a much higher rate 
of gb’colysis in the epithelium than in the stroma. He compared 

27. Leinfelder, P. J. : Glycolytic Activity of Corneal Tissue, to be published. 

2S. Summerson, tV. H. : A Combination Simple ^Manometer and Constant Vol- 
ume Differential l^Ianometer for Studies in Metabolism, J. Biol. Chem. 131:579, 
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either of which was sufficient to maintain transparency and viability. 
Laquer^^ (1872) and Gruber^® (1894) produced further evidence for 
this hypothesis from the observations that rust spots in the cornea 
became blue after injection of potassium ferricyanide into the blood 
stream or into the anterior chamber. 

Weekers (1940), in a review article, discussed the contradictory 
results of various workers on the permeability of the cornea with regard 
to oxygen, carbon dioxide and mineral salts. He lamented the gaps 
in the knowledge of the metabolism of the cornea and stated that it 
was difficult, if not impossible, to trace a coherent scheme of chemical 
changes taking place in this tissue. Parenthetically, one should note 
that this ignorance extends to most tissues. Since the normal tem- 
perature of the cornea is less than that of the iris (Duke-Elder,®- 1927), 
it is probable that the metabolism of the cornea is correspondingly less. 
Weekers discussed the three theoretic sources of substrate for corneal 
metabolism — the aqueous, the tears and the linibal capillaries. Leber ®® 
(1903), without experimental evidence, attributed the main role to 
the limbal capillaries, which supposedly satisfied the periphery of the 
cornea but left the center in a precarious position.®^ Wessley ®® (1905), 
while not denying the role of the limbal capillaries, stated the opinion 
that the chief energy for corneal metabolism stemmed from the aqueous. 
Terry®® (1939) recognized three sources of nutritive substances, and 
Rollet ®^ (1936) attached main importance to the tears. Weekers 
concluded that in reality the findings were too incomplete to permit 
any formal conclusions, but suggested that the substances most directly 
utilized in the metabolism of the cornea were oxygen and glucose. 

31. Laquer, L. : Ueber die Durchgangigkeit der Hornhaut fiir Fliissigkeiten, 
Centralbl. f. d. med. Wissensch. 10:577, 1872. 

32. Duke-Elder, W. S. : Nature of the Intraocular Fluid, Brit. J. Ophtli., mono- 
graph supp. Ill, 1927. 

33. Leber, T., in Graefe, A., and Saemisch, T. : Handbuch der gesamten Augen- 
heilkunde, ed. 2, Leipzig, W. Englemann, 1903, vol. 2, p. 355. 

34. This particular point of ^’iew was supported by the experiments of Cogan 
and Kinsey (The Cornea: V. Physiologic Aspects, Arch. Ophth. 28:661 [Oct.] 
1942), though they differed notably from Leber in tlie interpretation of other 
physiologic properties of the cornea, the role of the endothelium, for example. 
(The reviewer has attempted to determine whether there was a gradient of 
respiration from periphery to center in the bovine and rabbit total cornea and has 
obtained inconclusive results, owing to the low oxygen consumption of these tissues.) 

35. Wessley, K. ; Der Fliissigkeits-und Stoffwechsel des Auges mit besondercr 
Berucksichtigung seiner Beziehungen zu allgemeinphysiologischcn und biologischen 
Fragen, Ergebn. d. Physiol. 4:565, 1905. 

36. Terry, T. : Some Physiological and Anatomical Aspects of the Cornea 
Affecting Its Pathologj^ Am. J. Ophth. 22:153, 1939. 

37. Rollet, J. ; La couche de Hquide pre-corneene. Arch, d’opht. 53:111 and 
255, 1936. 
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This statement, made Alan Woods in his provocative presidential 
address before the American Academy of Ophthalmology and Otolaryn- 
gology, suggests the challenge to investigators in this area. 

SUMMARY 

The literature on the respiratory activity of the cornea is reviewed 
with respect to several aspects. The relation of corneal respiration to 
the atmospheric environment is analyzed. The respiratory rates of 
the various corneal strata are collected, evaluated and recorded in 
tabular form. Evidence for the presence and operation of the various 
respiratory enzyme systems is discussed. Finally, the possible sources 
of nutrition for the cornea are reviewed. 
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and treasurer. The scientific program was enjoyed by sixty-five oph- 
thalmologists, from Ohio, Indiana, Illinois, Wisconsin, Minnesota, Iowa, 
Nebraska, Kansas and Missouri. 

Papers covering a wide range of scientific research in ophthalmology 
were presented. 

Association for the Prevention of Blindness (Mexico). — The medi- 
cal staff of the Mexican Association for the Prevention of Blindness 
announces its annual meeting, to take place from November 6 to 13, 
1949, at the Association Hospital, Mexico, D. F,, Mexico. 

Papers to be presented must be sent to the association not later 
than Oct. 1, 1949, and must take not more than fifteen minutes in 
reading time and presentation of slides. 

The fee for inscription at the meeting is 50 pesos (Mexican). 

Western Section oK the Association for Research in Ophthal- 
mology. — The section’s -Annual meeting was held on March 25, 1949 
at the University of California Medical School. A scientific program 
of general interest was presented, followed by a general meeting, at 
which “Aspects and Activities of the Central Nervous System” was 
discussed by Prof. John B. DeC. M. Saunders, F.R.C.S., professor 
of anatomy and lecturer in medical history at the University of Cali- 
fornia Medical School. 

Alabama Academy of Ophthalmology and Otolaryngology. — The 
Alabama Academy of Ophthalmology and Otolaryngology announced 
its formation on April 20, 1949. The following officers were elected: 
Chairman, Dr. Frank Clements, of Birmingham ; chairman elect. Dr. Phil 
P. Gilchrist, of Mobile; secretary-treasurer, Dr. Karl B. Benkwith, of 
Montgomery. Committees on credentials and by-laws are now being 
appointed by the chairman. 
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JOHN ELMER WEEKS 
1853-1949 


Obituaries 


JOHN ELMER WEEKS, M.D. 

1853-1949 

Dr. John Elmer Weeks was born in Painesville, Ohio, Aug, 9, 
1853, the son of Seth and Deborah Blydenburgh Weeks, and died in 
La Jolla, Calif., Feb. 3, 1949. After a preliminary education in the 
schools of Painesville, and in Corry, Pa., he graduated in medicine 
from the Lniversity of Michigan, in 1881, and engaged in general 
practice in Corry, Pa., and Hamlet, N. Y., until Feb. 1, 1882. 

He was an intern of the Work House Hospital, New York, from 
April 1, 1882 to April 1, 1883, and resident physician at the New York 
Emigrant Hospital from April 1, 1883 to April 1, 1885. 

Dr. Weeks began his training in ophthalmolog}'^ under Dr. Herman 
Knapp at the New York Ophthalmic and Aural Institute. He first 
attended the outpatient department in 1883 and then acted as resident 
from 1884 to 1886. It was in the laboratory of this hospital that 
Dr. ^Veeks, in 1886, investigated acute contagious epidemic con- 
junctivitis (“pink eye”) and discovered the causative organism, which 
has become known as the Koch-Weeks bacillus (Weeks, J. E. : The 
Bacillus of Acute Conjunctival Catarrh, or Pink Eye, Arch OpJith. 
25:441-451, 1886). Dr. Weeks acted as assistant surgeon and 
instructor in this institution from 1887 to 1889, as well as chief of 
the clinic in the department of ophthalmology in the New York Uni- 
versity Medical College from 1886 to 1888, and occupied a similar 
position at the College of Physicians and Surgeons, New York, from 
1888 to 1890. He then became lecturer on ophthalmology in Bellevue 
Hospital Medical College in 1890 and professor of ophthalmology in 
1900, until he was appointed emeritus professor in 1921. He was one 
of the surgeons of the New York Eye and Ear ‘ Infirmar}^ from 1890 
to 1920. He developed the laboratory of patholog}'’ and bacteriology 
at the Infirmary and, together with Dr. George A. Dixon, devised 
a method of roentgenologic localization of intraocular foreign bodies. 

Dr. Weeks was the author of a well known textbook (A Treatise 
on Diseases of the Eye, Philadelphia, Lea & Febiger, 1910) and con- 
tributed many articles to ophthalmologic publications, usually on clinical 
and operative subjects; one of the latter was on a method of restoration 
of the orbital socket. 

He was chairman of the Section on Ophthalmolog}'^ of the American 
Medical Association in 1905, chairman of the Section of Ophthalmology 
of the New York Academy of Medicine, president of the American 
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Abstracts from Current Literature 

Edited by Dr. William Zentmayer 


Cornea and Sclera 

Penicillin in Interstitial Keratitis. J. V. Klauder, Am, J. 
Syph., Conor. & Ven. Dis. 31: 575 (Nov.) 1947. 

Seventy-two patients, 22 male and 50 females between the ages of 
5p2 and 46 years, with interstitial keratitis were treated with penicillin. 
Sufficient time has elapsed to evaluate the results of treatment in 59 of 
these patients. Forty-one of the 59 patients were given intramuscular 
injections of 50,000 units of commercial sodium penicillin every four 
fours for forty-eight consecutive doses in eight days, to a total amount 
of 2,400,000 units. For the remaining 18 patients the total dose of 
penicillin ranged from about 500,000 (2 patients) to about 4,000,000 
units. The majority received about 2,000,000 units in eight days. Peni- 
cillin was well tolerated, without serious untoward reactions. The 
Herxheimer reaction was absent after initial treatment. Twenty-five 
patients were given penicillin alone. Nine patients received penicillin 
combined with eight to twelve inductions of fever with vaccines; 21 
patients, penicillin, fever therapy and chemotherapy; 4 patients, peni- 
cillin and chemotherapy. In the 25 patients treated with penicillin only, 
interstitial keratitis progressed favorably or was retrogressing at the 
time penicillin was given, so that supplemental treatment was not 
regarded as necessary. Penicillin, like chemotherapy, did not prevent 
an initial attack of interstitial keratitis, involvement of the second eye 
or recurrence of the disease in the previously affected eye. The absence 
of any striking result in the final visual acuity of the penicillin-treated 
patients is consistent with clinical observation that penicillin does not 
uniformly exert an immediate favorable effect on active interstitial 
keratitis. The considerable individual variation in the course of this 
disease is apparently not altered by penicillin therapy. Interstitial 
keratitis which was retrogressing at the time of treatment pursued a 
favorable course, as did mild forms of the disease. An occasional 
patient with a severe form of the disease seemed to be benefited ; such 
other patients were definitely not improved by penicillin or any other 
method of treatment. Retreatment with penicillin in refractory cases did 
not seem to be of benefit. There was no apparent effect after the local use 
of penicillin. The addition of penicillin to the therapeutic agents for 
interstitial keratitis does not give results superior to those of other 
forms of treatment. A. M, A. (W. Zentmayer.) 
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Ophthalmological Society in 1921; president of the New York County 
Medical Society, and a member of the New York Ophthalmological 
Society, the Academy of Ophthalmology and Oto-Laryngology, the 
Ophthalmological Society of the United Kingdom and. the Royal Hun- 
garian Medical Society. 

He established a scholarship for research work in ophthalmology in 
the University of Michigan Medical School in 1921, and this college, 
his alma mater, conferred on him the honorary degree of Doctor of 
Science in 1934. He received the degree of Doctor of Laws from the 
New York University and Bellevue Hospital Medical College, and 
the Universit}'’ of Oregon Medical School elected him honorary professor 
of ophthalmology. 

Dr. Weeks was a man of singular determination and industry, and 
an unusually dextrous operator, with sound judgment; his quiet 
self assurance and an infinite capacity for work made him the successful 
practitioner that he was during the thirty-eight years that he practiced 
in New York. His opinion and advice were greatly valued by his 
fellow practitioners, and were particularly in demand at the meetings 
and discussions which took place. In 1925 he retired from practice 
in New York city and moved to Oregon. 

While continuing his professional work in Portland, Dr. Weeks 
took great interest in the University of Oregon Medical School and 
in 1939 donated the necessary funds for a library and auditorium, 
which are regarded as among the finest in the country. He found 
congenial opportunity in assisting with advice and financial support 
in the development of the department of ophthalmology, which was 
started in 1944 by Dr. Kenneth C. Swan, and one of his donations 
permitted the foundation of a clinic for binocular vision. The establish- 
ment of an ophthalmologic laboratory in this medical school, Dr. Swan 
writes, was of particular interest to Dr. Weeks, and he frequently 
compared it to his establishing the laboratory at the New York Eye 
and Ear Infirmary in 1890. The laboratory in Portland is now com- 
pletely equipped, and, with its excellent museum, will shortly be moved 
to larger quarters and will be named in memory of Dr. Weeks. 

Dr. Weeks lived long, but never grew old, and to the end retained 
an ardor and alertness that were envied by all ; his modesty, his unfailing 
equanimity and his superb courage were remarkable. When asked, 
after he had retired, where he would advise a young ophthalmologist 
to settle, he replied,, “Wherever the competition is the keenest.” 

He married Miss Jennie Post Parker in 1890; she was his devoted 
companion and helpmate for the many years of his life and made 
possible a family life which was singularly happy. Their daughter 
married Dr. F. R. Mount of Portland, Ore. Arnold Knapp. 
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These lesions do not disrupt the corneal lamellas, are not liable to 
secondary infection and cause little inflammatory reaction. After the 
lesions have healed, the cornea is clear. 5 Reese 


Tissue Research and Cell Culture of the Cornea. D. Hoof, 
Am. J. Ophth. 31:709 (June) 1948. 

Hoof believes that her preliminary experiments in tissue culture 
show the possibilit}' of growth of the parenchyma cells out of the sub- 
stantia propria. Her results would seem to substantiate the theory that 
the corneal graft lives as an independent tissue within the host’s cornea, 
as advanced by Marchand, Fuchs, Filatov, Castroviejo, Leoz, Ortin, 
Ascher, Sommer and others. YV S Reese 


General Diseases 

Mikulicz’s Disease and Syndrome. P. Heath, Am. J. Ophth. 
31: 955 (Aug.) 1948. 

Heath reports a case of “pure” Mikulicz disease and several cases 
of enlargements of lacrimal glands due to tuberculosis, sarcoid, gout, 
syphilis and giant follicular hyperplasia. He discusses the differential 
diagnosis and states the belief that so-called Mikulicz’ disease is prob- 
ably a granulomatous response of lymphatic tissue of the reticulo- 
endothelial system to a stimulus. YV S Reese 


Xeroderma Pigmentosum with Affection of the Eye. J. Szeb0, 
Brit. J. Ophth. 32:398 (July) 1948. 

After a brief description of xeroderma pigmentosum and melanoma 
in general, Sseb^ reports 3 cases in which the eye was involved. In 
the first case a pterygium-like tumor developed at the age of 15, and 
lentigenes were present on the skin. The tumor was excised at the 
age of 17. New growths of the skin which proved microscopically to 
be malignant were constantly reappearing. The second case was that 
of a brother of the first patient. He had a history of the presence of 
brown spots on the face, neck and extremities for many years. At the 
age of 27 a tumor developed on the neck. In the right eye a vascular 
spot appeared on the conjunctiva. The familial incidence suggested that 
the disease was hereditary and was in all probability due to a recessive 
gene. In a third case of xeroderma pigmentosum a small, whitish tumor 
of the corneal limbus of the left eye appeared at the age of 10 years. 
Eight years later the tumor had infiltrated the entire cornea and part 
of the sclera. The right eye became similarly affected. Both eyes were 
blind at the age of 20 years and were enucleated. The new growths 
spread over the entire face, and death occurred one year later. 

The author stresses the importance of keeping this disease in mind, 
even in cases of a seemingly benign tumor in the eye when it appears 
m conjunction with pigmented spots in the skin. Finally, mention is 
made of the eugenic measures that should be taken in order to prevent 
the spread of this serious, hereditary disease. Zentmayer 
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On Results Obtained by Total Conjunctival Hooding of the 
Cornea for Serpiginous Ulcer. A. Kettesy, Brit. J. Ophth. 
32:36 (Jan.) 1948. 

The procedure consists in covering the whole cornea by a conjunc- 
tival flap. The operation is described in detail. Against the objections 
which have been raised to this method can be set the saving of an tyt, 
or, rather, the saving of vision that would have been lost by any other 
treatment, and the duration of medical attendance expressed in days 
of hospitalization. 

The average sta}'’ in the hospital was four days, and a later stay of 
three days when the patient returned for removal of the hood, at least 
six months after the operation. Tables are given showing that in a 
series of 56 patients treated conseiA'ativel}', vision was improved in 26, 
worse in 4 and unchanged in 26, whereas in a series of 56 patients 
treated by hooding, vision was improved in 45, worse in 1 and unchanged 
in 10. 

Total conjunctival hooding of the cornea is being increasingly 
employed by Kettesy for keratitic processes. Zentmayer. 

Interstitial Keratitis and Penicillin. I. Voisin, Bull. Soc. 
d’opht. de Paris, February 1948, p. 47. 

In the case reported, interstitial keratitis had existed in one eye 
for some time and had appeared in the other eye at the time of the 
treatment with penicillin, which was given locally, by subconjunctival 
injection and, generall}', b}^ intramuscular injection. The author was 
impressed with the fact that subconjunctival injection was apparently 
most efficacious in the acutelj' inflamed eye. He raises the question 
whether the penicillin acts as a bacteriostatic or as an antiallergic agent. 

L. L. Mayer. 

A Case of Nodular Rheumatic Episcleritis. C. Edstrom and 
G. OsTERLUND, Acta ophth. 26: 1, 1948. 

A man with chronic rheumatic polyarthritis exhibited episcleral 
nodules in each eye. Histologic examination of these nodules showed 
that specific rheumatic tissue changes were present. Material from an 
excised nodule failed to grow on Loewenstein’s substrate and produced 
no tuberculous changes on being injected into a guinea pig. At autopsy, 
rheumatic granulomas of the Aschoff type were demonstrable in the 
myocardium. O. P. Perkins. 


Experimental Pathology 

Regeneration of the Corneal Stromal Cells : I. Technique 
FOR Destruction of Corneal Corpuscles by Application of 
Solidified (Frozen) Carbon Dioxide. A. E. Maumenee and 
W. Kornblueth, Am. J. Ophth. 31:699 (June) 1948. 

Maumenee and Kornblueth found that freezing various-sized areas 
of the cornea to — 78 C. for three to five seconds produces a convenient 
lesion for the study of regeneration of the cells of the corneal stroma. 
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sure, since the intraocular pressure Agarics as the capillary pressure. The 
author believes that whenever these te.sts are positive their effect is 
exerted through the hypothalamic centers. 

The results of the tests depend on the state of the diencephalon at 
the time the test is performed. It must be remembered that an increase in 
tension is only one of the signs of glaucoma and that the disease may be 
present despite a normal or subnormal tension. 

P, R, McDonald. 

A Failing Dogma: Ocular Hypertension in Glaucoma, M, 
Marquez, Ann. d’ocul. 181:351 (June) 1948. 

The author reviews his personal observations on glaucoma and the 
concepts that have been advanced concerning the etiology of the disease. 
In the great majority of cases too great importance has been attached 
to the ocular hypertension. In cases of acute glaucoma the tension 
is the predominant feature, whereas in cases of chronic simple glaucoma 
the cupping of the nerve head and changes in the fields are most apparent. 

It is evident that in the majority of cases of glaucoma the signs and 
symptoms of glaucoma and ocular hypertension occur together. There 
are some cases of glaucoma without hypertension and cases of hyper- 
tension wtihout glaucoma. In general, there are two types of glaucoma: 
the anterior type, which affects the ciliary body and is usually acute, 
and the posterior type, which aft'ects the nerve and the retina and is 
usually chronic, and not necessarily accompanied with hypertension. In 
the latter category may fall cases of cavernous atrophy without field 
changes or field changes without atrophy. 

The present consensus is that ocular tension is not the only factor in 
glaucoma. In many cases the tension is promptly reduced by operation 
but the visual defects continue unabated. 

It is not enough to treat glaucoma by attempting to reduce the intra- 
ocular pressure. One should try to treat the capillaries of the optic 
nerve. Vasodilator substances or rutin ma}'- be tried. The author is 
of the opinion that in chronic simple glaucoma hypertension is not the 
cause, but only one of the symptoms. p_ McDonald. 


Injuries 


Traumatic Cysts of the Iris Due to Epithelial Implantation. 
J. A. Galling and A, Benjamin, Arch, de oftal. de Buenos 
Aires 22: 124 (April- June) 1947. 


The appearance of cysts in the anterior chamber and stroma of the 
iris represents one of the least frequent sequelae of perforating traumas 
of the eye, especially of those which denote a certain amount of idolence, 
such as that in the authors’ case. They express the belief that the 
history in this case entirely confirms the theory of migration and 
implantation of the corneal epithelium, in view of the large number of 
cysts of every size which were found implanted in the iris and free in 
the anterior chamber. 
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Glaucoma 

Mild Glaucoma. Adolph Posner and A. Schlossman, Am 1 
Ophth. 31 : 679 (June) 1948. ' 

Posner and Schlossman remark the mildness of glaucoma in certain 
cases, in which the fundi, fields and central vision remain unaltered for 
years. They report 17 of a total of 40 such cases in a series of 373 
cases of glaucoma. They suggest that the severity of the disease be 
determined before miotic therapy is instituted. g Reese 

Intraocular Pressure of Normal and Glaucomatous Eyes as 
Affected by Accessory Light Stimuli. R. B. Zaretskaya, 
Am. J. Ophtii. 31 : 721 (June) 1948. 

Zaretskaya studied fluctuations in the intraocular pressure due to 
light stimuli, especially white or colored light, on the second eye. He 
suggests that, since green light causes a decided drop in intraocular 
pressure in glaucomatous patients, advantage might be taken of this 
therapeutically by use of green spectacles. Reese. 


Provocative Tests and Glaucoma. A. Magitot, Ann. d’ocul. 
181:338 (June) 1948. , 

The author decries the idea held by many ophthalmologists that 
increased tension and glaucoma are synonymous. 

In many instances, early in the disease the periods of increased 
tension are transitory. A provocative test would be of great value in 
diagnosis of incipient glaucoma and of the so-called soft glaucoma. The 
use of a mydriatic, such as atropine, is not an acceptable method. If 
the drug produces an acute attack,- it is difficult to counteract its effect. 
The results are also uncertain, since in some cases of glaucoma the 
tension is not elevated, and it may even be ioAvered. 

Seidel was the first to suggest the darkness test. The subject is kept 
in darkness for thirty to sixty minutes, and the glaucomatous subject 
may show an appreciable rise in tension. The author does not believe 
that the rise in tension is dependent on dilatation of the pupil and 
embarrassment of the angle. . He feels that it is due directly to the action 
of light on the hypoph3fsis. The result is negative if the diencephalon is 
not in a stage of excitability. 

Another provocative test is the massage or compression of the eye- 
ball. There is first a drop in tension and then a secondary rise. The 
results are not always reproducible, however. 

The use of caffeine, likewise, is not reliable and when tried on knoAvn 
glaucomatous subjects may not cause a rise in tension. 

The raising of the venous pressure and the lability test of Schoenberg 
and Bloomfield are discussed in detail. The author feels that immersion 
of the hands in cold water may raise the intraocular tension through 
the thalamic centers and that the vascular response to cold is not sig- 
nificant. He cites the fact that ligation of the jugular veins does not 
cause an increase in intraocular tension. 

In conclusion, the water-drinking test of Schmidt is discussed. This, 
like most of the other tests, is an attempt to disturb the capillary pres- 
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cation previously described was a transitory paresis of the ocular muscles. 
The author has- seen persistent changes in the pupillary reactions follow- 
ing the procedure. These changes have led to interesting speculation 
concerning the pathogenesis of Adie’s syndrome. 

The pupillary changes were noted in 4 patients, 3 men and 1 woman. 
These alterations did not 'follow an excessive injection of alcohol. Three 
stages were noted in the pupillary disturbances : 1. The pupil was dilated 
and did not react to light or in accommodation. This stage lasted several 
weeks. 2. The pupil was dilated and did not react to light. The 
reactions in accommodation and convergence were present, and recovery 
was very slow. In this stage the pupillary reaction simulated Adie’s 
syndrome. In time the third stage was noticed. 3. The pupil was 
dilated and appeared to be fixed to light; however, with the slit lamp 
a faint response to light was noted. The accommodation-convergence 
reaction was still tonic. This stage may remain for years. 

In attempting to explain the pharmacodynamics of this pupillary 
abnormality, the effects of several drugs were investigated. The affected 
eyes were shown to be sensitive to methacholine, as first demonstrated 
by Adler and Scheie. The author believes that the tonic pupil following 
the retrobulbar injection of alcohol is produced by a lesion of the 
iridoconstrictor (parasympathetic) fibers in the orbit. 

P. R. McDonald. 


Retina and Optic Nerve 

The Present State of the Problem of Retinitis Pigmentosa. 
I. Biro', Brit. J. Ophth. 32:411 (July) 1948. 

It is evident that typical retinitis pigmentosa, in the majority of cases, 
is not an independent ophthalmic disease but a manifestation of a widely 
branching complex, the nucleus of which is the pathologically altered 
functions of the pituitary and the diencephalon and the hormonal con- 
sequences thereof. 

The author emphasizes the dual pathogenesis of the disease, as 
described by Redslob, namely, (1) inherited, and (.2) ''sui generis” 
or “autonomous.” The inherited type is further divided into the reces- 
sive type and that inherited as a dominant. 

In contradistinction to the hereditary form, the autonomous form 
is a sequel of such diseases as the acute exanthems, inflammations, toxic 
diseases and permanent circulatory impairment; and the hereditary and 
autonomous forms have certain clinical differences. The autonomous 
form is not without the possibility of permanent improvement, but no 
treatment can be expected to influence the inherited disease. 

W. Zentmayer. 

Prognosis of Retrobulbar Neuritis. W. F. T. Tatlow, Brit J 
Ophth. 32:488 (Aug.) 1948. 

The purpose of the investigation was to discover in how many cases 
of retrobulbar neuritis disseminated sclerosis eventually developed, after 
a number of years. Tatlow summarizes his study as follows: The 
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Ocular Muscles 

Anatomic Factors in the Etiology of Heterotropia. Richard 
G. ScoBEE, Am. J. Ophth. 31:781 (July) 1948. 

Scobee discusses the anatomic factors which he believes are respon- 
sible for 90 per cent of all cases of heterotropia appearing in the first 
six years of life. He classifies the causes of heteroti'opia as follows: 
( 1 ) anatomic: (a) abnormal origins of muscles, (&) abnormal inser- 
tions, (c) abnormal muscle slips, (<f) abnormal check ligaments, (e) 
abiotrophies ; ( 2 ) innervational : (a) nervous (anomalies of conver- 
gence and divergence), (b) refractive (accommodative), (c) amblyopic 
(any organic obstacle to fusion); (3) paretic: (a) toxic, (b) trau- 
niatic, (c) congenital. 5 

A Technique for Muscle Resection Without the Use of the 
Prince Forceps. E. Yasuna, Am. J. Ophtb. 31: 972 (Aug.) 1948. 

Yasuna describes a simple technic for muscle resection in which a 
double-armed suture is placed near the insertion of the muscle and 
then beyond it and the intervening tendon resected, ordinary forceps 
being used instead of the Prince forceps, which he considers unsafe. 

W. S. Reese. 


Operations 

Further Experiences with Integrated Eyes and Vitallium 
Implants. W. L. Hughes, Am. J. Ophth. 31:854 (July) 1948. 

Hughes describes an operation in which he uses a vitallium® implant 
with an aperture to provide for fixation of an artificial eye. He makes 
a preliminary report on 5 cases. g Reese 

Ocular Surgery. Feliciano Palomina Dena, An. Soc. mex. de 
oftal. y oto-rino-laring. 21:88 (April-June) 1947. 

Palomina Dena states that corneal grafting and the technic of kera- 
tectomy have progressed until they are now perfected and give satis- 
factory results. The intracapsular cataract operation offers the greatest 
security. In the present treatment of retinal detachment localization of 
a tear is unnecessary. Strabismus is no longer fundamentally a surgical 
problem. Glaucoma continues to be the chief problem in ophthalmology, 
and until the etiologic and pathogenic factors are determined, surgical 
treatment will be symptomatic, and the disease will remain as an impor- 
tant cause of blindness. Alvaro. 


The Pupil 

Tonic Pupil Produced by the Retrobulbar Injection of Alcohol. 
R. Weekers, Ann. d’ocul. 181: 193 (April) 1948. 

The retrobulbar injection of alcohol is an accepted method of treating 
pain in the eyeball. The injection of 1.5 cc. of a 40 to 50 per cent 
alcohol has no effect on the retina or the optic nerve. The only coinpli- 
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Tumors 

A Myxo-Haemangioma Simplex of the Conjunctiva Bulbi. A. 
Bakker, Brit. J. Ophth. 32:485 (Aug.) 1948. 

A rapidly growing, finger-like tumor with a broad, short pedicle 
was removed from the bulbar conjunctiva of the right eye in a woman 
aged 35. . The tumor had a cherry red color and a smooth surface and 
was surrounded by a thin fibrous capsule. The diagnosis was heman- 
gioma simplex of the conjunctiva bulbi with signs of intensive prolifera- 
tion and myxomatous degeneration. Zentmayer 

Indications for Contact Radiotherapy in Treatment of Tumors 
OF THE Lids. F. Baclesse and A. Ennuyer, Arch, d’opht. 7 : 5, 
1947. 

The authors report a review of 200 'cases. They first describe the 
procedure involved with the use of a contact radiotherapy machine 
designed by Philips. A number of photographs, showing conditions 
before and after treatment, accompany the article. The tumors for which 
this treatment is indicated are many. Epitheliomas and angiomas of the 
lids are the most frequent. The method is also of equal value in the 
treatment of epitheliomas of the cornea. In the authors’ experience, 
no late ocular damage has been observed. The technic constitutes the 
best protection for the eye. It also allows the ambulatory treatment of 
a large number of patients, Marlow. 

Sympathicoblastomas with Metastases to the Orbit. H. Olesen 
and F. Sj0ntoft, Acta ophth. 26: 67, 1948. 

The authors give a lucid description of the genesis, pathologic charac- 
teristics and symptoms of sympathicoblastomas. They stress the diffi- 
culty of differential diagnosis, particularly from chloroma. Two cases 
are reported, with photomicrographs of the tumor. 

O. P. Perkins. 


Uvea 


Contribution to Data on Sight Disturbances Caused by Pro- 
liferation OF Pigment Epithelium. M. Radnot, Brit. J. Ophth. 
32:423 (July) 1948. 


Radnot states that serious disturbance may be caused by proliferation 

of the pigment epithelium of the iris in the case of after-cataract resulting 

from the deposit of pigment on the surface of the remaining capsule. 

The author describes the case of a woman aged 83 'in whom, after an 

intracapsular extraction with a round pupil, the surface of the vitreous 

was covered with a pigment layer, similar to. the so-called Pigment- 

nachstar. r, 

W. Zentmayer. 


Operative Treatment of Five Cases of Iridodialysis. S. Gor- 
DUREN, Brit. J. Ophth. 32: 429 (July) 1948. 

Gordtiren employs a slight modification of Golowin’s operation for 
the correction of iridodialysis. A keratome incision is made just at 
the level of the root of the iris and parallel to its anterior surface. The 
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Book Reviews 


Sulla leoria delle aberrazione monocbromaticlie nell’occhio umano. 
By G. Carlevaro Parma, M.D. Pp. 160, with 153 illustrations. 
Torino, Italy; Resenberg and Sellier, 1943. 

This book gives a thorough exposition of the work of von Helmholtz, 
Tscherning and Gullstrand on the subject of monochromatic aberrations 
of the eye. Of the three parts, the first is devoted to the presentation 
of the elements of mathematics necessary to a consideration of the alge- 
braic, geometric and trigonometric aspects, presented in the other two 
parts. The second part is also introductory in content, since it deals 
with theories and laws and their application to image formation in 
general. 

Part three contains the author’s exposition of the subject, together 
with his original contributions to it. Keratoscopic findings with the 
Gullstrand mire permit the classification of corneal asymmetries into 
three groups, according to the distortion of the corneal reflex in the 
various meridians and the decentration of the pupil. By a method of 
subjective stigmatoscopy, the authors and two other subjects made their 
observations, which are reproduced to show in various cross sections 
the caustic curve as it is projected on the retina by changing the focus 
of the eye with lenses placed before it. Thus the composition and 
distribution of light rays emitted by a luminous point are analyzed as 
they are refracted in the eye. 

The author further discusses, in relation to spherical aberration, 
decentration of the pupil and of the corneal optic zone, and the path of 
rays in the astigmatic eye. The application of objective stigmatoscopy 
and ophthalmoscopy to the problem of monochromatic aberrations of 
the eye is briefly presented. 

The book is carefully planned and presented and yet is easier to 
follow than is usual with so complete a presentation of this difficult 

subject. ^ Joseph T. Lo-Presti. 

Transactions of the Pacific Coast Oto-Ophthalnaological Society, San 
Francisco, J94S. 

This is the report of the thirty-second annual, meeting of the Pacific 
Coast Oto-Ophthalmological Society, which is patterned after the Acad- 
emy of Ophthalmology and Otolaryngology. The meetings were held 
June 7, 8, 9 and 10, 1948, in Seattle. Instructional courses and scientific 
papers on both ophthalmology and otolaryngology were delivered. A 
hst of papers presented on ophthalmology and their authors follows: 
“The Roentgen Ray Treatment of Uveitis,” Moacyr E. Alvarado, M.D. ; 
“Thyrotropic Exophthalmos : Report of Three Cases Treated Medically,” 
Clarence A. Veasey Jr., M.D. ; "Lighting and Visual Efficiency,” James 
R. Powell, M.D. ; "Divergence Insufficiency as a Practical Problem,” 
L. Weston Oaks, M.D. ; “Accommodative Defect Following Atmospheric 
Concussion,” Homer E. Smith, M.D. ; "The Corneal Lens ; a New Type 
of Plastic Contact Lens : A Preliminary Report,” Maurice W. Nugent, 
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knife is slowly* withdrawn, and the root of the iris is allowed to come 
between the lips of the incision with the outflow of aqueous ; then, with 
two spatulas, slight adjustments are made to keep the root of the iris 
evenly in the lips of the wound. Atropine is instilled, and both eyes are 
bandaged. In 3 of the cases the iridodialysis was corrected. A deep 
groove was left in the margin of the pupil. Zentmayer. 


Visual Tracts and Fields 

Widening of the Angioscotoma in the Alarm Reaction. M. R. 
Cholst, Am. J. Ophth. 31:821 (July) 1948. 

Cholst gives the following summary: 

1. In this study the effect of alarm on the angioscotoma and on the • 
possible physiologic mechanism involved is presented. 

2. A widening of the angioscotoma was demonstrated in the 3 cases 
studied; the scotoma gradually returned to normal shortly after the 
cause was removed. 

3. This effect of fright might be a source of error in the mapping of 

the blindspot when routine central scotometry is performed on subjects 
in an apprehensive state. -uj c 


Bitemporal Visual Field Defect in Aqueduct Stenosis, M. Bard- 
ram, Acta ophth. 26; 25, 1948. 

The author reports 2 cases of stenosis of the aqueduct in which 
papilledema and bitemporal field defects were evident. Ventriculographic 
studies demonstrated a distended third ventricle pressing down into an 
expanded sella. Hence it is important to consider the possibility of a 
lesion in the posterior fossa when one is confronted with this combina- 
tion of signs. Q Perkins. 
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The asterisk (*) preceding the page num- 
ber Indicates an original , article In the 
Archives. Subject entries are made for all 
articles. Author entries are made for original 
articles and society transactions. Book Re- 
views, Obituaries and Society Transactions 
are indexed under these headings In their 
alphabetical order under the letters B, 0 
and S, respectively. 

Abnormalities and Deformities: See also un- 
der names of organs and regions, as 
Choroid, absence; Eyelids; Iris, absence; 
etc. 

Inheritance of arachnodactyly, ectopia len- 
tis and other congenital anomalies 
' (Marfan’s syndrome) in E. family, *276 
Abscess : See under names of organs and 
regions 

Accommodation and Refraction ; See also 
Astigmatism ; Glasses ; Myopia ; etc. 
clinical aniseikonia, 506 
comparison of anlseikonlc test Instruments 
and prolonged induction of artificial an- 
iseikonia, 640 

reserve accommodation, *701 
sodium-vapor lamp and Its use for refrac- 
tion, 104 

studies on effdct of certain stimulants on 
accommodation of eye and of threshold 
value for effect of vitamin Bi on ac- 
commodation, 355 

study of refraction according to technic 
used by some North American ophthal- 
mologists, 649 

voluntary dissociation of accommodation 
and convergence faculty; 2 observations, 
*599 

Acid, Nicotinic: See Nicotinic Acid 
Adaptation ; widening of angloscotoma In 
alarm reaction, 764 

Adaptometer : See Accommodation and Re- 
fraction ; Vision 

Adenoma of pituitary gland, • *230 
Adolescence ; corneal grafts in child and 
adolescent, 640 

Adrenals ; changes In ocular fundus associ- 
ated with pheochromocytoma of adrenal 
gland;- report of 3 cases, 505 
neuroblastoma with orbital metastases, 105 
Aeronautics : See Aviation and Aviators 
-After-Image : See Vision, physiology 
-Agnosia : See Aphasia 
-Apaphia : See Aphasia 
Air; metabolism of cornea, *736 
-Air Forces : See Aviation and Aviators 
•Air Passages : See Respiratory Tract 
■Alarm Reaction : See Adaptation 
Alcohol : See Orbit 
Wood : See Methyl Alcohol 
Alcoholism ; character of nystagmus Induced 
by amytal in chronic alcoholics, 490 
■^exla: See Aphasia 
■Allergy : See Anaphylaxis and Allergy 
Aluminum and Aluminum Compounds; effect 
of • aluminum and its alloys on eye, 238 
■Amaurosis : See Blindness 
•Amblyopia : See Blindness 
Ambrose, A. ; Simplified perimeter of wall 
type, *633 

•Amentia : See Feeblemindedness 
American Board of Ophthalmology, 246, 354 
candidates for board examinations, 637 
•^otropia : See Hyperopia ; Myopia 
•Amytal : See Anesthesia 
Anaphylaxis and Allergy; allergic ocular re- 
action to tuberculin test; bilateral cycll- 
tis and neuroretinltls; *436 
conjunctival eoslnophilia and eoslnophllla 
In blood, 482 f 

rpation of allergy to acute iritis, 106 
significance of Intracutaneous test for hy- 
persensitivity to uveal pigment, 364 
Xanthelasma and autonomic nervous sys- 
tem; new syndrome, '236 


Anesthesia ; character of nystagmus Induced 
by amytal in chronic alcoholics, 490 
motor block of extraocular muscles by 
deep orbital Injection, *5 
Anesthetics : See Anesthesia 
Aneurysm; mechanism of production of mas- 
sive preretlnal hemorrhage following 
rupture of congenital medial-defect In- 
tracranial aneurysm, 364 
Angloid Streaks : See under Retina 
Angioma ; angiomatosis of retina in infant, 
244 

histopathologic aspects of retrolental fibro- 
plasia, *553 

Indications for contact radiotherapy In 
treatment of tumors of lids, 763 
juxtapapillary hemangioendothelioma of ret- 
ina ; report of case, *178 
of retina; treatment with diathermy, 503 
Angloscotoma : See Scotoma 
Angiospasm : See under Retina 
Aniridia: See Iris, absence 
Aniseikonia : See Accommodation and Re- 
fraction 

Anomalies: See Abnormalities and Deformi- 
ties; and under names of organs and 
regions,- as Choroid, absence; Iris, ab- 
sence; etc. 

Anopsia : See Blindness 
Antlstin® ; tolerance of contact lenses, 649 
Antitoxin : See Staphylococci 
Aphasia; agnostic alexia without agraphia 
following trauma ; report of case, 490, 
514 

developmental, also known as congenital 
word-blindness and sometimes referred to 
as alexia or dyslexia, 490 
Aphthae : See Stomatitis 
Aplasia: See Nerves, optic 
Apparatus; See also Instruments 
low power Infra-red microscope, 645 
Aqueduct of Sylvius: See under Brain 
Aqueous Humor; clinical experiments with 
new ways of influencing intraocular ten- 
sion; use of rutin to enhance tension- 
reducing effect of miotics by reducing 
permeability of blood-aqueous barrier, 
♦429 

effects of nitrogen mustard on permeability 
of blood-aqueous humor barrier to Evans 
blue, 641 

Influence of local arterial blood pressure 
on aqueous humor and Intraocular pres- 
sure ; experimental study of mechanisms 
maintaining Intraocular pressure, 97 
parasympathomimetic effect in human eyes 
with and without chronic simple glau- 
coma, 639 

pharmacology of blood aqueous barrier, 
366 

studies of physiology of eye using tracer 
substances ; steady-state ratio of sodium 
between plasma and aqueous humor In 
guinea pig, 103 

studies on outflow pressure of aqueous -In 
human beings, 103 

Arachnodactyly ; Inheritance of arachnodac- 
tyly, ectopia lentis and other congenital 
anomalies (Marfan’s syndrome) in E. 
family, *276 

Area Marteglanl ; See Vitreous Humor 
Arlboflavinosis : See Riboflavin 
Armed Forces Personnel : See Aviation and 
Aviators; Military Medicine; etc. 
Arsphenamines, corneal changes during treat- 
ment with, 641 

Arteries: See also Aneurysm; Arteriosclero- 
sis; Blood pressure; Blood vessels; 
Thrombosis; Vasomotor System; etc. 
carotid; treatment of thrombosis of cavern- 
ous sinus with intra-arterial injections of 
penicillin, 365 

Hypertension: See Blood pressure, high 
Retinal : See Retina, blood supply 
variations In system of trunks of posterior 
ciliary arteries, 95 
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M.D. ; “Cyclodiathermy — Indications, Technic and Results,” Andrew de 
Roetth, M.D. ; “Some Tumors of the Iris,” Charles W. Browning, M.D., 
and Kenneth C. Swan, M.D. ; “Hemorrhage Into the Anterior Chamber 
in Nonperforating Injuries,” Robert C. L^ughlin, M.D. 

Francis Heed Adler. 

Elementos de cirurgia do cristalino .(Tratamento cirurgico da cata- 
racta). ‘By A. Lopez d’Andrade, Director of the Institute of 
Ophthalmology of Dr. Gamma Pinto, Professor- of Ophthal- 
mology in the Faculty of Medicine of Lisbon, Portugal. Bertrand 
Brothers, 1947. 

This is a practical treatise on the surgical treatment of cataract as 
carried out in the Institute of Ophthalmology of Dr. Gamma Pinto 
in Lisbon. It concerns the author’s technic primarily, rather than 
a review of the literature. There are a brief chapter on the embryology 
and anatomy of the lens and good chapters on the indications for opera- 
tion for thd usual type of cataract and for various atypical forms. The 
operations are well illustrated with photographs and drawings. There 
is a good section on postoperative complications and their treatment. 

Francis H. Adler. 

Malattie cutanee e veneree ed alterazione oculari. By G. Sala and P. 
Noto, with foreword by Prof. A. Crosti and Prof. B. Alajmo; 
Edited by S. F. Flaccovio. Price, 1,500 lire. Pp. 410. Palermo, 
Italy, 1948. 

This volume, by an ophthalmologist and a dermatologist, is an impor- 
tant Italian publication, showing the close relation of these two branches 
of medicine. The authors did not limit their observations to the diseases 
of the skin surrounding the eye, but made a complete clinical and 
pathologic study of generalized diseases of the skin affecting the interior 
of the eye. The volume, of 410 pages, is divided into sixteen chapters, 
including “Epithelial Dystrophies,” “Allergic Dermatoses,” “Derma- 
toses Due to Parasites,” “Infection and Avitaminoses,”^ “Precancerous 
Lesions,” “Hemorrhagic Syndrome” and “Venereal Diseases.” 

A large bibliography completes this interesting and well written book, 
for which the authors deserve a great deal of credit. 

Vito La Rocca. 
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Book Reviews — Continued 
Handbook of Ophthalmology ; E. L. Goar, 
G57 

Hofstetter, H. W. : Optometry : Professional 
Economical and Legal Aspects, 250 
Lopez d’ Andrade, A. : Eiementos de cirurgla 
do cristalino (Tratamento cirurgico da 
cataracta) , 706 

Luneburg, R. K. : Mathematical Analysis 
of Binocular Vision, 251 
Malattie cutanee e veneree ed alterazlone 
ocular! ; G. Sala and P. Noto, 7GG 
Mathematical Analysis of Binocular Vision; 
R. K. Luneburg, 251 

Modern Trends in Ophthalmology ; A. 
Sorsby, G54 

Mooney, B. : More Than Armies ; Story 
of Edward H. Cary, M.D., 391 
More Than Armies ; Story of Edward H. 

Cary, M.D.-; B. Mooney, 391 
Neurology of Ocular Muscles; D. G. Cogan, 
390 

Noto, P. : Malattie cutanee e veneree ed 
alterazlone ocularl, 766 
Oculus : Tabulae Blologicae ; edited by 

K. Steindorff and others, 109 
Ophthalmology in War Years ; edited by 

M. Wiener, 110 

Optometry ; Professional, Economical and 
Legal Aspects ; H. W. Hofstetter, 250 
Principles and Practice of Ophthalmic 
Surgery; E. B. Spaeth, 249 
Report of Committee on Trachoma of Sec- 
ond Pan-American Congress of Ophthal- 
mology, 653 

Routler, B. : Pond d’oeil des hypertendus 
et des cyanoses, 654 

Sala, G. : Malattie cutanee e veneree ed 
alterazione oculari, 766 
Some Aspects of Oculo-Refractive Tech- 
nique ; M. Cholerton, 658 
Sorsby, A. : Modern Trends in Ophthal- 
mology, 654 

Spaeth, E. B. ; Principles and Practice of 
Ophthalmic Surgery, 249 
Sulla teoria delle aberrazlone monochro- 
matlche nell'occhio umano; G. Carlevaro 
Parma, 765 

Transactions of Pacific Coast Oto-Ophthal- 
mologlcal Society, San Francisco, 1948, 
765 

Traquair, H. M, : Clinical Ophthalmology, 
392 

von Tschermak-Seysenegg, A. : Elnfiihrung 
in die physiologische Optlk, 525 
Wiener, N. ; Cybernetics, or Control and 
Communication in Animal and Machine, 
655 

Wolff, E. : Anatomy of Eye and Orbit, 657 
Year Book of Eye, Ear, Nose and Throat; 

L. Bothman and S. J. Crowe, 658 

Bourneville’s Bisease : See Sclerosis, tuberous 
Bowen's Bisease ; See Cancer, precancer 
Bowman Membrane : See under Cornea 
Brain ; See also Meninges ; Nervous System ; 
Thalamus ; etc. 

bitemporal visual field defect in aqueduct 
stenosis, 764 

blood supply; surgical problem of intra- 
cranial aneurysm and allied vascular 
lesions, 383 

changes in visual fields confirmed by patho- 
logic diagnosis, 387 
Diseases : See also Encephalitis ; etc. 
diseases; intracranial origin of glauco- 
matous atrophy of optic nerve, 486 
edema; ocular syndrome of cataract and 
papilledema In manifest form of para- 
thyroid deficiency, 498 
Sclerosis : See Sclerosis 
Braley, A. E, ; Experimental studies of inclu- 
sion blennorrhea; isolation of virus, 
*151 

Bruce, G. M. ; Changes In. ocular fundus 
associated with pheochromocytoma of 
adrenal gland; report of 3 cases, 505 
Buerger’s Disease : See Thromboangiitis 
obliterans 

Bullet Wounds ; See Wounds 


Buschke, W. H. : Morphologic changes in 
cells of corneal epithelium in wound 
healing, ’•’306 

Production of cataract in rats by beta- 
tetralol and other derivatives of naph- 
thalene, *572 

Calibration of tonometers, problems in, 520, 
645 

Canal of Schlemm : See Eyes 
Cancer : See also Epithelioma ; and under 
names of organs and regions, as Eyelids; 
Orbit; etc. 

precancer; intraepithelial epithelioma ot 
cornea and conjunctiva (Bowen's disease), 
651 

Capillaries : See also Blood vessels ; Vaso- 
motor System 

fragility and cutaneous lymphatic flow in 
relation to systemic and retinal vascular 
manifestations ; rutin therapy, 649 
fragility and permeability in relation to 
retinal hemorrhages, 242 
Cardiovascular System ; See Arteries ; Vaso- 
motor System; etc. 

Carbon Dioxide; researches on respiration of 
cornea in albino rats, 234 
Solid : See Cornea 
Carcinoma : See Cancer 
Carrier : See Trachoma 
Caruncle : See Lacrimal Organs 
Cassady, J. V. : Congenital cyst of vitreous ; 
report of case, *734 

Cataract; acute reversible, in chicken due 
to various nitrocompounds, 483 
blood protein in certain types of changes 
in lens, 516 

connection, between position of zonular 
opacities in lens and time of their 
formation estimated from simultaneously 
occurring enamel hypoplasia, 646 
effects of diabetes on cataract and on 
vision, *462 

extraction in presence of fluid vitreous, 499 
extraction, total, by massage, 488 
In dystrophia myotonica, *450 
Intracapsular extraction, 645 
intracapsular extraction and detachment of 
retina, 362 

low power infra-red microscope, 645 
motor block of extraocular muscles by deep 
orbital injection, *5 

ocular syndrome of cataract and papil- 
ledema in manifest form of parathyroid 
deficiency, 498 

production in rats by beta-tetralol and 
other derivatives of naphthalene, *572 
sight disturbances caused by proliferation 
of pigment epithelium, 763 
Catgut : See Sutures 

Cauterization : See under names of various 
organs and diseases, as Iris ; Retina ; 
etc. 

Cavernous Sinus, Thrombosis : See Throm- 
bosis 

Cells : See also Tissue 
Inclusion : See Trachoma 
granular cell myoblastoma of orbit; report 
of 2 cases, 498 

morphologic changes in cells of corneal 
epithelium In wound healing, *306 
regeneration of corneal stromal cells; 
technic for destruction of corneal cor- 
puscles by application of solidified 
(frozen) carbon dioxide, 756 
rickettsial bodies in epidemic nummular 
conjunctivitis (epidemic keratoconjunctiv- 
itis), 356 

tissue researeh and cell culture of cornea, 
757 

Cephalosporosls : See Mycosis 
Cerebrospinal Fluid; operative technic of 
vitreous replacement, 107 ’ 

Cerebrum ; See Brain 

Chemotherapy : See under names of diseases 
and chemotherapeutic agents, as Con- 
junctivitis; Cornea, ulcers; Eyes, dis- 
eases ; Penicillin ; Trachoma ; etc. 

Chiasm. Optic: See Optic Chiasm 
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... «;pp also Abnormalities and Ei 
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Denlg'^Sratlo^- See In e 

""“Si o^fatropr^dmmatltls and con- E 
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etc* 

Descemet Membrane : See Cornea 

Desmarres Operation; See Iterygiui ^ 

de Scbwelnltz lecture. annual.^63J^^ , 

Desoxyepliedrlne : ^tudlw o ] 

stimulants on accommodation o ^ ^ 

of threshold value for effect oi . 

Bi on accommodationi ooo 

DFP: See Glaucoma „.,„onathy without 

Diabetes Mellitus; acute retlnopatny 

hyperplesls In ^^abetlc P B lymphatic 
capillary fragility and e^neo'is ly P 

flow In relation therapy, 

vascular manifestations; rutin tncrapy, 

effects of diabetes on cataract and on vision. 
*462 . , , 

ocular expressions ot. -sdo r,.,.„racf Glau- 

Diathermocoagulatlon ; See Catara , 

coma: Retina, delachmont ^i^eases. 
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Disk, Choked; See Neuritis, optic 

Optic; See Nerves, o siblings, 

Dixon, J. M. ; Tuberous sclerosis In 3 siounb 

Drugs? ^ocular effect of several Irritant drugs 
applied directly to conjunctiva, 618 
Drusen ; See Nerves, optic 

Dry Ice ; See under - pnrnea *736 

Duane, T. D. ; Metabolism of co^ne ^ 
Ductless Glands; See Endocrine myo- 

Dunnlngton, J. H. ; Granular ggg 493 
blastema of orbit; report of 2 cases, 
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Ear; interstitial keratitis ppfi^mn''^'*24 

tory symptoms foll°Yth^eferenc? tS' ^ 
retinitis pigmentosa with rete compll- 

loglc, neurologic and endocrine comyi 

cations, 762 

Echinococcosis; hydatid of . frame- 

Ectoderm; development of gference to 

work of optic nerve, with reterenee 

glial lamina crlbrosa, 

Ectopia Eentis ; See Lens, Crystallin 
Edema : See also under Brain 

problem of glaucoma, 99 637 

Education; American Orthmitlc Coun ’ . 
annual postgraduate oP^^^ialmolog c 

ence. Department of Eosteraduate Medi 
cine of University of Michigan, 246 
postgraduate lectures. University o 

Eggers7H^f''Beserve accommodation, *701 

Electrocoagulation ; See under aP®®}®.® . 

Ings, as Angioma: ^^laucoma ; Ret ■ • 

Electrodes ; contact lens electrode for 

Elecfrosurgerj-r^See under specific headings 

Elliot Operation : See under Ghaucoraa 
Embolism : See Thrombosis nr 

Enamel; connection between 

zonular opacities In lens and time of 
formation estimated from simultan y 
occurring enamel hypoplasia, 64b 


BoslnophUla. cowunctw.l. 

ot eoM >» «»'- 

Ep.cSu”'" f ” Epeua, 

Episcleritis ; See Sclera testicular 

Epithelioma • repor-t of case, *587 

^ chorionic epithelioma , ep ggnjunctlva 

intraepithelial, of co^ ®i 

(Bowen's '“®r®cktact radiotherapy in 
Indications ® “Ts of lids. 763 

EpuSSfs^ S- 0,.»e.. 

morphologic ®^^“^®®jid^heaUnL 

epithelium In p„used by proliferation 
sight disturbances ®ausea oy v 

EryirilfS- Stevens-dohnson syn- 

zatlon "'itb topical aiP 

S;."Sn. Mlr.d....We 

cilpicnl melhylPltrate 

Bumyartn pye pltt r.aiosoalum 

1 SSjiy “'£S“w o.wtti »»“”■ 

.1 CP, 491 , 

Sr d»a>»“ I™--””*'*" 

:s ^ ocular adnexa, special form 

,0 »''Sfrin."SXl‘»V.E»tP; report of 
case, *627 rnniunctlva; Conjunctivitis 
^8 %tcoloratfon" from yellow mercuric oxide. 
496 *Q17 

^p?r°aUveToc®dnre for entropion of upper 

piJ?en?aUon of palpebral conjunctiva re- 

^ suiting f^seborrhelc blepharitis 

11- pityrosporum ovale 1 s 

;r ptoi??. c'oSS«S“c®“®^ 

p,S“ oorteellop by tucWPE »« le"*”"' 

pp. p.o'£. sfY; 

to for ptosis , dystrophy m- 

^'voTv’lng Socular muscles; report of 
3te?p''w1f half-open eyes (physiologic 
fef treX?r?ruicerative blepharitis with 

tuS-1n?icaUo?s for contact radiotherapy 
las- in treatment J63 *83 

use of propionates in under 

L Eyes ; See a |o structures and diseases 

ead- names of special special 

etc. Abnormalities . See unu j^^^gence; etc. 

AcwTmoktion; See Accommodation and 

acUra'^M “pilocarpine on normal eyes, 492 

le? ut"d“ef “names of special 

S B^od“™plf; %“ee““also‘'ReUna, blood 
supply 
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Children : See also Infants 
comparison of eye conditions among 1,000 
reading failures, 500 ophthalmic patients, 
and 150 unselected children, 642 
comeal grafts in child and adolescent, 640 
modified 3 character test for binocular 
vision especially applicable to examina- 
tion of amblyopic children, *460 
reading difficulty (dyslexia) from ophthal- 
mic point of view, 642 
Chloroethyl Sulfide: See Gas, poisoning 
Chloroethylamlnes ; effects of nitrogen mus- 
tard on permeability of blood-aqueous 
humor barrier to Evans blue, 641 
Choked Disk: See Neuritis, optic 
Cholinesterase; treatment of pediculosis cill- 
aris with anticholinesterase agents ; re- 
port of case, *627 
Chondrosarcoma of orbit, 651 
Chronlonic Epithelioma: See Epithelioma 
Choroid, absence: discovery and histopatho- 
logic study of case of chorolderemla, 356 
choroidal metastasis of testicular chorionic 
epithelioma; report of case, *587 
chronic glaucoma and minimal elective 
vasodilatation, 361 
metastatic osteosarcoma in, 494 
study of pigment cells of choroid in chick 
embryo, 95 

traumatic choroiditis; review of literature 
and report of 10 cases, *341 
Chorolderemla; See Choroid, absence 
Choroiditis : See under Choroid 
Cilia ; See Eyelashes 
Ciliary Body : See Iridocyclitis ; Uvea 
Processes : See Uvea 
Region: See Uvea 

Clinics; Barbara Gregg Ingalls Orthoptic 
Clinic, 524 

Cogan, D. G. : Treatment of pediculosis 
ciliaris with anticholinesterase agents; 
report of case, *627 

Vascularization of cornea; Its experimdn- 
tal induction by small lesions and new 
theory of its pathogenesis, *406 
Cohen, kl. : Ocular findings in 323 patients 
with schizophrenia; preliminary report, 
*697 

Coloboma : See Nerves, optic 
Color Perception : See also Vision, physiology 
qualitative and quantitative perimetry 
with monochromatic targets and with 
white targets of same luminous intensity, 
240 

responses to Ishlhara test for, *20 
Congress : See Societies 
Conjunctiva, Catarrh : See Conjunctivitis, 
vernal 

conjunctival eosinophllla and eoslnophllia 
in blood, 482 

experimental studies of inclusion blenor- 
rhea; isolation of virus, *151 
Granular : See Trachoma 
intraepithelial epithelioma of cornea and 
and conjunctiva (Bowen’s disease), .651 
myxohemangioma simplex of conjunctiva 
bulbl, 763 

ocular effect of several irritant drugs ap- 
plied directly to, 648 

pigmentation of palpebral conjunctiva re- 
sulting from mascara, 356 
results obtained by total conjunctival hood- 
ing of cornea for serpiginous ulcer, 756 
Conjunctivitis: See also Keratoconjunctivi- 

tis ; Ophthalmia 

clinical signs of diagnostic Importance in, 
370 , „ . 

eruptive fever with Involvement of respira- 
tory tract, conjunctivitis, stomatitis and 
balanitis, 97 
Pannus : See Trachoma 
Pityro^orum ovale in seborrheic blephari- 
tis and conjunctivitis, 489 
rickettsial bodies in epidemic nummular 
conjunctivitis (epidemic keratoconjuncti- 
vitis), 356 

role of nasopharyngeal infections in and 
resistance to treatment of certain types 
of, 481 


Conjunctivitis — Continued 

use of antlhlstaminic drugs in control of 
atropine dermatitis and conjunctivitis, 
*583 

use of propionates in ophthalmology, *83 
vernal; beta radiation therapy, *1 
with membrane formation, 96 
Contact Lens : See Glasses 
Contusions : See Cataract ; Eyes injuries ; 
etc. 

Convergence: See Phorlas; Strabismus 
Cordes, F. C. : Ophthalmology’s postwar re- 
sponsibilities and opportunities, 369 
Cornea; acute ocular manifestations of arlbo- 
flavinosis, 643 
blood staining of, 96 

blood supply; vascularization of cornea; Us 
experimental Induction by small lesions 
and new theory of its pathogenesis, *406 
changes during treatment • with arsphena- 
mlne, 641. 

diseases; beta radiation therapy, *1 
diseases, results of plessiotherapy for, 
357 

Fistula : See Fistula 
glaucoma and leukoma adherens, 487 
grafts in child and adolescent, 640 
grafts in 2 patients with Groenow's dis- 
ease, 641 

grave manifestations of gold therapy in 
cornea and skin, 96 
in defense of nonpenetrating graft, 483 
Infiammation : See Keratitis ; Keratocon- 
junctivitis 

Intraepithelial epithelioma of cornea and 
conjunctiva (Bowen’s disease), 651 
lesions in Hodgkin’s disease, 235 
metabolism of, *736 

morphologic changes in cells of corneal 
epithelium la wound healing. *306 
necrosis; scleromalacla perforans; report of 
case, *183 

Pannus : See Trachoma 
pharmacology and toxicology of; contempo- 
rary concepts, *253 

regeneration of corneal stromal cells ; technic 
for destruction of corneal corpuscles by 
application of solidified (frozen) carbon 
dioxide, 756 

respiration, cyanide inhibition of, 640 
respiration; some researches in albino rats, 
234 

stimulation of comeal epithellzation with 
topical application of erythrocytes, 640 
Surgery : See Cataract ; Glaucoma 
Syphilis : See Keratitis, interstitial 
tissue research and cell culture of, 757 
transplantation ; recent advances in ophthal- 
mic surgery, 241 

ulcers; antitoxin treatment of staphylo- 
coccic comeal ulceration, 96 
. ulcers, perforated ; treatment by autoplastic 
scleral transplantation, 233 
ulcers ; results obtained by total conjunc- 
tival hooding of cornea for serpiginous 
ulcer, 756 

Vascularization: See Cornea, blood supply 
Cosmetics ; pigmentation of palpebral conjunc- 
tiva resulting from mascara, 356 . 
Cranium; fundus in fresh gunshot wounds of 
skull, 100 

treatment of septic diseases of eye and 
cranium with infusions of sulfonamide 
compounds through lower nasal conchas, 
495 

Crystalline Lens : See Lens, Crystalline 
Cyanide inhibition of corneal respiration, 640 
Cyclitls : See Iridocyclitis 
Cyclodialysis : See Glaucoma 
Cj’clodiathermy : See Glaucoma 
Cysticercosis ; See under Echinococcosis 
Cysts : See under names of organs and regions, 
as Iris; Vitreous Humor; etc. 

Hydatid : See Echinococcosis 
Cytology : See . Cells 

Dacryocystitis: See Lacrimal Organs 
Dacryocystorhinostomy : See Lacrimal Organs 
Dark Adaptation: See Accommodation and 
Refraction 
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Gifford, H., Jr.: Motor block of extraocular 
muscles by deep orbital inioctlon, *5 
Glasses : See also Accommodation and Refrac- 
tion 

contact lens electrode for iontophoresis, *730 
contact, recent experiences with use of, 358 
tolerance of contact lenses, 649 
Glaucoma: See also Tension 
and leukoma adherens, 487 
.and provocative tests, 758 
and thalamus, 360 

appreciation and mechanism of destructive 
effects produced by ocular hypertension, 
237 

chronic, and minimal elective vasodilatation, 
361 

chronic, clinical use of dl-isopropyl fiuoro- 
phosphate (DPP) in, 644 
congenital, goniotomy for; urgent need for 
early diagnosis and operation, 373 
congenital, technic of goniotomy for, *65 
diathermy cauterization of ciliary body for, 
*417 

early, diagnosis of, 485 
effectivenes of modified cyclodialysis, 237 
falling dogma; ocular hypertension in 
glaucoma, 759 
fistula of cornea, 482 

general and local neurovegetatlve system in 
patients with primary glaucoma, 99 
gonlodialysis, 486 
incomplete, 237 

intracranial origin of glaucomatous atrophy 
of optic nerve, 486 

Intraocular pressure of normal and glauco- 
matous eyes as affected by accessory liglit 
stimuli, 758 

Irldenclelsls in treatment of glaucoma secon- 
dary to iridocyclitis, 361 
mild, 758 

parasympathomimetic effect of aqueous 
humor in human eyes with and without 
chronic simple glaucoma, 639 
primary, significance of base pressure in, 
515 

problem of, 99 
reoperatlon for, 644 
role of inheritance in, *125 
secondary to fibrocystic disease of bone, 
644 

statistical study of, 644 
studies on outflow pressure of aqueous In 
human beings, 103 

technic of nonperforating cyclodiathermy. 


use of antlhlstamlnlc drugs in control of 
atropine dermatitis and conjunctivitis, 
♦583 

Glioma; Intraorbltal tumors, *223 
retinoblastoma (retinal glioma) cured by 
radon seeds; report of case, *32 
Goiter : See also Exophthalmos 
n ^ulgar errors in regard to, 359 
Gold and Gold Compounds; grave manifesta- 
tions of gold therapy in cornea and skin, 
96 

Goldsmith, J. ; Neurofibromatosis associated 
with tumors of optic papilla ; report of 
case, *718 

Gonln's Operation : See Retina, detachment 
Gonlodialysis : See Glaucoma 
Gonioscopy ; See Eyes, examination 
Gonlotemy : See Glaucoma 
Gonorrhea ; experimental studies of inclusion 
pn blennorrhea ; Isolation of virus, *151 
woraon, B. E. ; Effects of diabetes on cataract 
and on vision, *462 
Graduate Work : See Education 
Grafts : See under Cornea ; Eyelids ; etc. 
Gramicidin: See Eyelids 

ill ’ Treatment of pediculosis 

clllaris with anticholinesterase agents ; 
report of case, *627 

Granuloma, Malignant: See Hodgkin’s Dis- 
ease 

Greear, J. n. : Use of buccal mucosa In 
p-r restoration of orbital socket, 511 
wronblad-Strandberg Syndrome : See Pseudo- 
p..„ ^‘^bthoma elastlcum ; Retina, blood supply 
Groenow s Disease ; See under Cornea 
wunn Phenomenon: See .Taw-Winking Phe- 
nomenon 

Gunshot Wounds : See Wounds 


Harbater, M. : Scleromalacia perforans; re- 
port of case, *183 

Harrington, D. 0. : Ocular manifestations of 
psychosomatic disorders, 381 
Hay Eover: See Anaphylaxis and Allergy 
Head : See also Cranium 

injuries; agnostic alexia without agraphia 
following trauma, 490, 514 
Heart, abnormalities; inheritance of arach- 
nodactyly, ectopia lentis and other con- 
genital anomalies (Marfan’s syndrome) 
In E. family, *276 

Heath, P, : Mikulicz’ disease and Mikulicz’ 
syndrome, 512 

Use of phenylephrine hydrochloride (neo- 
synephrine hydrochloride®) in ophthal- 
mology, *172 

Heine-Medin’s Disease: See Poliomyelitis 
von Helmholtz; early photograph with ex- 
planatory letter, *570 

Hemangioendothelioma, juxtapapillary, of 
retina ; report of case, *178 
Hematology ; See Blood 
Hemlcyclodialysis : See -Glaucoma 
Hemopoietic System: See also Blood 
tumors of, *206 

Hemorrhage : See under Byes ; Meninges ; 
Retina ; etc. 

Heredity ; inheritance of retinoblastoma ; 2 

families supplying evidence, 376 
role of Inheritance in glaucoma, *125 
Heterophoria : See Phorias; Strabismus 
Heterotropia : See Strabismus 
von Hlppel’s Disease : See Angioma ; Retina 
Histamine; use of antlhlstamlnlc drugs in 
control of atropine dermatitis and con- 
junctivitis, *583 

Hodgkin’s Disease, corneal lesions in, 235 
Homatroplne hydrobromide; mydriatlcs; clin- 
ical observation, *49 
Hordeolosis, autohemotherapy In, 489 
Hormones; See Endocrine Glands; etc. 
Hughes, W, L. : Integrated artificial eye and 
"vltalllum" implants; further observa- 
tions, 502 

Hunt, W. T., Jr. : Ophthalmopathy of thyro- 
pltuitary origin, 508 

Hyaloid Canal : See under Vitreous Humor 
Hydatid Cyst: See Bchinocdccosis 
Hydrogen Ion Concentration : See under 
Tissue 

Hyperergy : See Anaphylaxis and Allergy 
Hypermetropia : See Hyperopia 
Hyperopia ; subjective procedure for measur- 
ing ametropia without test chart or 

glasses by use of v,ariable bayonet, 648 
Hypertension : See Blood pressure, high 
Ocular : See Tension 
Hypertonia : See Tension 
Hyphemia ; See Eyes, hemorrhage 

Hypophysis : See Pituitary Body 
Hypopyon : See Cornea, ulcers 

Hypotony : See Tension , 

Idiocy; See Eeebleraindedness 
Illumination : See Lighting 
Imbecility : See Feeblemindedness 
Immunity ; See Anaphylaxis and Allergy ; 

etc. 

Inclusion Bodies: See Trachoma 
Industrial Diseases : See also Mines and 
Miners 

industrial ophthalmology as of 1946, 369 
Infantile Paralysis ; See Poliomyelitis 
Infants : See also Children 
angiomatosis of retina in, 244 
dacryocystitis of infancy, 362 
Newborn : See Newborn Infants 
Premature; See Premature Infants 
Inflammation, Corneal: See Keratitis 
Ocular: See Ophthalmia; and under spe- 
cial structures of eyes 
Infra-Red Rays; low power Infra-red micro- 
scope, 645 

Ingalls, Barbara Gregg, Orthoptic Clinic, 524 
Injuries: See under names of organs and 
regions, as Eyes; Head; Lens, Crystal- 
line ; etc. 

Instruments; See also Apparatus 
beta radiation therapy, *1 
comparison of aniseikonlc test instruments 
and prolonged induction of artificial 
aniseikonia, 640 
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Eyes — -Continued 

blood supply ; condition of ocular vessels In 
endarteritis obliterans (Winlwarter-Buer- 
ger), 485 

comparison of eye conditions among 1,000 
reading failures, 500 ophthalmic patients, 
and 150 unselected children, 642 
Cysts : See under names of special struc- 
tures of eye 

differential diagnosis of Boeck’s sarcoidosis ; 
report of 10 cases with ocular involvement, 
*6GT 

Diseases : See also Iridocyclitis ; Glaucoma ; 

Ophthalmia ; Trachoma ; etc. 
diseases; beta radiation therapy, *1 
diseases; further slmpllflcatlons of bio- 
microscopy of posterior segment, 489 
diseases; Intravitreal use of streptomycin, 
*629 

diseases; ophthalmopathy of thyropltuitary 
origin, 508 

diseases ; relation of cutaneous diseases and 
ocular lesions, 98 

diseases ; treatment of septic diseases of eye 
and cranium with infusions of sulfon- 
amide compounds through lower nasal 
conchas, 495 

diseases ; use of phenylephrine hydrochloride 
(neo-synephrine hydrochloride®) in oph- 
thalmology, *172 

diseases ; use of propionates in ophthal- 
. mology, *83 

effect of aluminum and its alloys on eye, 

238 

Enucleation : See Eyes, surgery 
Examination : See also Accommodation and 
Refraction ; Foreign Bodies ; Vision, tests ; 
etc. 

examination ; appearance of normal fundus 
as studied by stereo-ophthalmoscopy, 239 
examination ; gonioscopy, 364 
examination ; Investigation in variable mono- 
chromatic light of outer vessels of eye, 
101 

Foreign Bodies in : See Foreign Bodies, 
further gonloscoplc studies on canal of 
Schlemm, *393 
Gonorrhea : See Gonorrhea 
Humors : See Aqueous Humor ; ■ Tension ; 
Vitreous Humor 

Injuries : See also under Cataract ; Foreign 
Bodies 

injuries ; attempt to treat perforated eye 
with subconjunctival penicillin, 107 
Injuries ; indirect gimshot injury of eye 
simulating Elliot’s trephining operation, 

239 

injuries; ocular traumatology, 487 
Injuries; statistical study of 418 penetrating 
wounds of globe treated at Hotel Dleu 
between 1940 and 1945, 361 
injuries ; tissue therapy of traumatic changes 
of vitreous in period of World War II, 108 
injuries ; traumatic choroiditis ; review of 
literature and report of 10 cases, *341 
Injuries ; traumatic cysts of Iris due to 
epithelial implantation, 759 
Integrated artificial eye and "vltalllum" 
implants; further observations, 502, 760 
malignant melanoma of globe, 494 
manifestations of psychosomatic disorders, 
381 

Movements : See also Nystagmus ; Paralysis ; 
Strabismus ; etc. 

movements; supposed torsion of eye around 
visual axis in oblique directions of gaze, 
*704 

Muscles : See also Orthoptics ; Paralysis ; 
Phorias ; Strabismus 

muscles; congenital syndrome of retraction 
of globe (new variety), 491 
muscles ; muscle schemas, 245 
muscles ; surgical correction of paresis of 
superior oblique, 490 

new concepts concerning ocular complica- 
tions following vaccination, 643 
ocular changes in acute disseminated lupus 
erythematosus, 235 
ocular expression of diabetes, 235 
ocular findings In 323 patients with schizo- 
phrenia; preliminary report, *697 


E 3 'es — -Continued 

ocular symptoms of poliomyelitis, 240 
Paralysis : See Paralysis 
parasites; chronic superficial punctate ker- 
atitis caused by onchocerci volvulus, 647 
Physiology ; See Vision, physiology 
Pigmentation : See Retinitis pigmentosa ; 

and under special structures of eyes 
Proptosls : See Exophthalmos 
pseudosinusitis of newborn and young 
Infant, 102 

reading difficulty (dyslexia) from ophthal- 
mic point of view, 642 
Refraction : See Accommodation and Re- 
fraction 

Stevens-Johnson syndrome, 234 

studies with radlosodlum autographs, *611 

Surgery, 760. See also under Cataract; 

Cornea ; Glaucoma ; etc. 
surgery, nylon thread in, 241 
Tension : See Glaucoma ; Tension 
Tuberculosis : See Tuberculosis 
tumors, pigmented, 105 ' 

Tyndall phenomenon in anterior chamber, 
355 

xeroderma pigmentosum with affection of, 
757 

year in Xoquipan leprosarium, 4g5 


Face, Paralysis : See Paralysis 

Falls, H. F. ; Inheritance of retinoblastoma ; 

2 families supplying evidence, 376 
Farber, D. N. : Cataract in dystrophia myo- 
tonlca, *450 

Feeblemindedness associated with tumors of 
optic papilla; report of case, *718 
Feldman, J. B. : Mydrlatics; clinical obser- 
vation, *42 

Felix- Well Reaction : See Trachoma 
Fetus : See Pregnancy 

Fever, eruptive, with Involvement of respira- 
tory tract, conjunctivitis, stomatitis and 
balanitis, 97 

Mucocutaneous : See Erythema multiforme 
Filatov Method : See Retinitis pigmentosa 
Fingers and Toes, Abnormalities : See Arach- 
nodactyly 

Fistula, corneal, pathology and therapy of, 
357 

of cornea, 482 

Fltzhugh, 0. G. : Production of cataract In 
rats by beta-tetralol and other derivatives 
of naphthalene, *572 

Flavones; capillary fragility and capillary 
permeability in relation to retinal hemor- 
rhages, 242 

clinical experiments with new ways of influ- 
encing Intraocular tension; use of rutin 
to enhance tension-reducing effect of ml- 
otics by reducing permeability of blood- 
aqueous barrier, *429 

Fluorescein ; pharmacology of blood aqueous 
barrier, 366 

Plying : See Aviation and Aviators 
Foramen Hyaloideae: See Vitreous Humor 
Foreign Bodies; effect of aluminum and its 
alloys on eye, 238 

ocular traumatology, 487 
Fovea Centralis : See Macula Lutea 
Frallck, F. B. : Use of antihlstaminic drugs 
in control of atropine dermatitis and 
conjunctivitis, *583 

Friedenwald, J. S. : Problems in calibration 
of tonometers, 520 

Fuchs, A. : Malignant retrobulbar neuritis, 
*60 

Fundus Oculi: See under Retina 


Gartner, S. : Progressive muscular dystrophy 
Involving extraocular muscles; report of 
case, *334 

Gas, poisoning; delayed mustard gas (2-chloro- 
ethyl sulflde) keratitis; report of 2 cases. 


497 

leiter, C. W. : Use of phenylephrine hj-dro- 
chloride (neo-synephrine hydrochloride®) 
in ophthalmology, *172 
lenetics : See Heredity . „ . . 

Jlfford, B. L. : Differential diagnosis of 
Boeck’s sarcoidosis; report of 10 cases 
with ocular Involvement, *667 
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McCulloch, 3. C., awarded Reeve Prize, 248 
Macnle, J. P. ; Clinical aniseikonia, 506 
Macula Lutea: See also Vision 
degenerative diseases of, 368 
Gronblad-Strandberg syndrome, with disci- 
form degeneration of, 649 
surgical cure of detachment of retina with 
perforation of macula; report of case, 
243 

tuberculosis, clinical forms of, 366 
Maddox Bod; See Astigmatism 
Malformations : See Abnormalities and De- 
formities; and under names of organs and 
regions 

Marfan’s Syndrome; See Arachnodactyly 
Marquez, M. ; Supposed torsion of eye around 
visual axis in oblique directions of gaze, 
*7Q4 

Martin, J. ; Surgical problem of intracranial 
• aneurysm and allied vascular lesions, 383 
Mascara ; See Cosmetics 
Massage, total extraction of cataract by, 488 
Maxilla ; See Jaws 
Medals ; See Awards 
Medical Societies ; See Societies 
Medicine; See Ophthalmology; etc. 

Military; See Military Medicine 
Psychosomatic; See Mind, body and mind 
Medin-Helne's Disease ; See Poliomyelitis 
Meibomian Gland ; See Eyelids 
Melanoma, diffuse malignant, of iris; report 
of cases, 518 
malignant, *229 
malignant, of globe, 494 
of papilla; report of case, 651 
origin of malignant melanomata, 106 
pigmented tumors, 105 
xeroderma pigmentosum with affection of 
eye, 757 

Meninges, hemorrhage ; mechanism of pro- 
duction of massive preretlnal hemorrhage 
following rupture of congenital medial- 
defect Intracranial aneurysm, 364 
neural and meningeal tumors, *215 
Meningioma; Intraorbital tumors, *217 
Mercuric oxide, yellow, discoloration of eye- 
lids from, 496 

Mesenchyme ; See Mesoderm and Mesodermal 
Tissues 

Mesoderm and Mesodermal Tissues ; mesen- 
chymal tumors, *198 
Metabolism of cornea, *736 
Metals; integrated artificial eye and "vital- 
lium” implants ; further observations, 502, 
760 

Methyl Alcohol ; toxic disorders of chiasm, 
364 

Meyer, S. J. ; Diathermy cauterization of 
ciliary body for glaucoma, *417 
Microscope; low power infra-red microscope, 
645 

Mikulicz’ Disease and syndrome, 512, 757 
Miles, p. w. : Tuberous sclerosis in 3 
siblings, *473 ' 

Military Medicine ; See also Aviation and 
_ Aviators; Gas, poisoning; etc. 
tissue therapy of traumatic changes of 
vitreous in period of World War 11, 108 
Mind, body and mind ; ocular manifestations 
of psychosomatic disorders, 381 
Mines and Miners; pathogenesis and patho- 
physiology of coal miner’s nystagmus, 241 
Miosis : See Pupils 
Miotics : See Pupils 

Moehlc, W. ; Myxosarcoma of eyelids, *317 
Mononucleosis, Infectious, retinal changes 
with acute reduction of vision as initial 
symptoms of, 762 
Morpliea ; See Scleroderma 
Motais-Parlnaud Operation : See Eyelids, 
ptosis 

Mouth, Inflammation ; See Stomatitis 
use of buccal mucosa in restoration of 
orbital socket, 511 

Mucous Membrane ; use of buccal mucosa 
in restoration of orbital socket, 511 
Mumps: See Parotitis 
Muscles, Ciliary ;• See Eyes, muscles 
correction of ptosis by tucking of levator, 
C4G 

motor block of extraocular muscles by 
deep orbital Injection, *5 


Muscles — Continued 

Ocular ; See Eyes, muscles ; Strabismus 
progressive muscular dystrophy involving 
extraocular muscles ; report of case, 
*334 

Paralysis : See Paralysis 
surgical approach to inferior oblique mus- 
cle, *607 

technic for muscle resection without use 
of Prince forceps, 760 
use of masseter, temporalis and frontalis 
muscles In correction of facial paralysis, 
241 

Mustard Gas ; See Gas, poisoning 
Mycosis ; Cephalosporium keratitis, 233 
Mydriatics ; See Pupils 

Myoblastoma, granular cell, of orbit; report 
of 2 cases, 498 
Myocampter ; See Strabismus 
Myopia; effect of visual training on existing 
myopia, 104 

subjective procedure for measuring ame- 
•tropia without test chart or glasses by 
use of variable bayonet, 648 
Myotonia, Dystrophica; See Dystrophy, mus- 
cular 

Myxohemangioraa simplex of conjunctiva 
.bulbl, 763 

Myxosarcoma of eyelids, *317 

Naphthalene, production of cataract in rats 
bv beta-tetralol and other derivatives 
of, *572 

Narcosis ; See Anesthesia 
Nasolacrimal Duct ; See Lacrimal Organs 
Nasopharynx ; role of nasopharyngeal Infec- 
tions in and resistance to treatment of 
certain types of conjunctivitis, 481 
Nearsightedness ; See Myopia 
Necrosis ; See Cornea 
Needling ; See Cataract 

Neel, J. V. ; Inheritance of arachnodactyly, 
ectopia lentis and other congenital anom- 
alies (Marfan's syndrome) in E. family, 
*276 

Neoplasms; See Cancer; Tumors 
Neo-Synephrlne ; use of phenylephrine hydro- 
chloride (neo-synephrine hydrochloride®) 
in ophthalmology, *172 

Nerves; See also Nervous System; Neuritis; 
Paralysis ; etc. 

Blocking; See Anesthesia 
optic; analysis of fiber-size in human optic 
nerve, 355 

optic; development of ectodermal framework 
of optic nerve, with reference to glial 
lamina cribrosa, 481 

optic; apparent blindness of newborn; gray 
pseudoatrophy of optic nerve, 243 
optic, atrophy; toxic disorders of chiasm, 
364 

optic; bilateral coloboma of optic disk, 482 
optic; crater-like holes in optic disk, 640 
optic; hereditary aplasia in mouse, 233 
optic, intracranial origin of glaucomatous 
atrophy of optic nerve, 486 
optic; melanoma of papilla; report of case, 
651 

optic; neurofibromatosis associated with 
tumors of optic papilla ; report of case, 
*718 

optic; ocular findings in 323 patients with 
schizophrenia ; preliminary report, *697 
Paralysis ; See under Paralysis 
Nervous System : See also Brain ; Nerves ; etc. 
autonomic, and xanthelasma; new syn- 
drome, 236 

general and local neurovegetative system 
in patients with primary glaucoma, 99 
neural and meningeal tumors, *215 
parasympathomimetic effect of aqueous 
humor in human eyes with and without 
chronic simple glaucoma, 639 
retinitis pigmentosa with reference to oto- 
logic, neurologic and endocrine compli- 
cations, 762 

Tumors; See Neuroblastoma; Neurofi- 
broma ; Neuroma ; etc. 

Neuritis, epidemic retrobulbar, in Philippines 
during Japanese occupation, 104 
malignant retrobulbar, *60 
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Instruments — Continued 
contact lens electrode for Iontophoresis, *730 
simple, self-registering perimeter, 645 
simplified perimeter of wall type, *633 
subjective procedure for measuring ame- 
tropia without test chart or glasses by 
use . of variable bayonet, 648 
Insulin: See Diabetes Mellltus 
Internal Secretions: See Endocrine Glands 
Intraocular Tension: See Glaucoma; Tension 
Ion Transfer; contact lens electrode for 
Iontophoresis, *730 
. Iontophoresis : See Ion Transfer 
Iridectomy: See under Cataract; Glaucoma; 
Iris 

Irldencleisls : See Glaucoma 
Iridocyclitis : See also Ophthalmia, sympa- 
thetic 

allergic ocular reaction to tuberculin test; 

bilateral cyclltis and neuroretlnltls, *436 
fistula of cornea, 482 

Irldencleisls In treatment of glaucoma sec- 
ondary to, 361 

Irldodialysis : See also Glaucoma ; Iris 
Iris : See also Pupils 

absence; aniridia with pedigree, 482 
cysts, traumatic, due to epithelial Implan- 
tation, 759 

diffuse malignant melanoma of ; report of 
cases, 518 

Inflammation : See also Iridocyclitis 
inflammation; relation of allergy to acute 
iritis, 106 

operative treatment of 5 cases of Irldodl- 
alysls, 763 

sight disturbances caused by proliferation 
of pigment epithelium, 763 
Iritis : See Iris, Inflammation 
Ishlhara Test; See Color Perception 

Jaw-Winking Phenomenon; Marcus Gunn 
phenomenon, 356 

Jaws;, pseudosinusitis of newborn and young 
infant, 102 

Johnson, W. P. : Surgical approach to Inferior 
oblique muscle, *607 

Johnson-Stevens Disease : See Erythema 
multlforme • 

Joy, H. F : Agnostic alesla without agraphia 
following trauma; report of case, 514 

Kambara, G. K. : Choroidal metastasis of 
testicular chorionic epithelioma ; report 
of case, *587 

Keratectomy: See under Cornea 
Keratitis : See also Keratoconjunctivitis 
Cophalosporlum, 233 

chronic superficial punctate keratitis caused 
by onchocercl volvulus, 047 
delayed mustard gas (2-chloroethyl sulfide) 
keratitis; report of 2 cases, 497 
Groenouw’s : See Cornea 
Interstitial, and penicillin, 756 
Interstitial, and vestlbuloaudltory symptoms 
following vaccination, *24 
Interstitial, penicillin In, 755 
new concepts concerning ocular complica- 
tions following vaccination, 643 
ocular manifestations of mumps, 235 
Trachomatous : See Trachoma 
use of propionates in ophthalmology, *83 
Keratoconjunctivitis ; rickettsial bodies In 
epidemic nummular conjunctivitis (epi- 
demic keratoconjunctivitis) , 356 ■ 
syndrome of Sjogren, 98 
Keratoplasty : See under Cornea 
Kless, E. D. : Use of antlhistamlnic drugs in 
control of atropine dermatitis and con- 
junctivitis, *583 

Kirby, D. B. : Extraction of cataract In 
presence of fluid vitreous, 499 
Klein, B. A. : Histopathologic aspects of 
retrolental fibroplasia, *553 
Knapp, A.": John Elmer Weeks, 752 
Koch, E. - Jj. P. : Puplllometry ; critique, 521 
Koyanagl-Vogt Syndrome : See under Tlvea, 
Inflammation 

Krause, A. C. : Differential diagnosis of 
Boeck’s sarcoidosis ; report of 10 cases 
with ocular Involvement, *667 


Kronfeld, P. C. : Further gonloscoplc studies 
on canal of Schlemm, *393 
Kuhn, H. S. : Industrial ophthalmology as of 
1946, 369 

Lacrimal Canal: See Dacrlmal Organs 
Jiacrlmal Organs ; advantageous modification 
of dacryocystorhinostomy, 100 
dacryocystitis of Infancy, 362 
mixed tumor of lacrimal gland, *210 
technic of application of sutures In dacryo- 
cystorhinostomy, 362 

technical contributions to dacryocystorhinos- 
tomy, 100 

treatment of stenosis of lacrimal duct, 487 
Eagophthalmus ; See under Eyelids 
Lamina Sclerae: See Sclera 
Vitrea ; See Choroid 

Lectures ; annual de Schwelnltz lecture, 637 
ophthalmology. Royal College of Surgeons 
of England, 638 

postgraduate. University of Glasgow, 750 
Lens, Contact : See Glasses 
Lens, Crystalline ; blood groups and effects 
of roentgen Irradiation In retrolental 
fibroplasia, *659 

blood protein In certain types of changes 
In lens, 516 

connection between position of zonular 
opacities In lens and time of their forma- 
tion estimated from simultaneously occur- 
ring enamel hypoplasia, 646 
histopathologic aspects of retrolental fibro- 
plasia, *553 

induction of experimental tumor, 484 
Inheritance of arachnodactyly, ectopia len- 
tis and other congenital anomalies (Mar- 
fan’s syndrome) In E. family, *276 
Opacity ; See Cataract 
persistence and hyperplasia of primary 
vitreous; retrolental fibroplasia — 2 entl- 
• ties, *527 

recent adv.ances in ophthalmic surgery, 241 
tissue culture of mouse lens epithelium, 488 
Leprosy; year in Xoqulpan leprosarium, 485 
Leukoma : . See under Cornea 
Lewis, P.’ JI. : Treatment of angioma of 
retina with diathermy, 503 
Lewisite : See Gas, poisoning 
Lice : See Pediculosis 
Light: See also Infra-Red Rays 

Adaptation : See Accommodation and Re- 
fraction 

intraocular pressure of normal and glauco- 
matous eyes as affected by accessory 
light stimuli, 758 

Investigation In variable monochromatic 
light of outer vessels of eye, 101 
qualitative and quantitative perimetry with 
monochromatic targets and with white 
targets of same luminous Intensity, 240 
sodium-vapor lamp and its use for refrac- 
tion, 104 

Lighting : responses to Ishlhara test for 

color perception, *20 

Limbus Conjunctivae : See under Conjunctiva 
Corneae : See Cornea 

Lupus erythematosus, acute disseminated, 
ocular changes in, 235 
Lutman, F. C. ; Inheritance of arachnodactyly, 
ectopia lentls and other congenital 
anomalies (Marfan’s syndrome) in E. 
family, *276 

Lyle, D. J. : Changes In visual fields con- 
firmed by pathologic diagnosis, 387 
Ocular syndrome of cataract and papille- 
dema In manifest form of parathyroid 
deficiency, 498 

Lymph Nodes; virus studies in lymphoma- 
toid diseases of ocular adnexa, 642 
Lymphatic System ; See also Lymph Nodes 
capillary fragility and cutaneous lymphatic 
flow in relation to systemic and retinal 
vascular manifestations; rutin therapy, 

649 

Lymphocytoma of orbit successfully treated 
by roentgen Irradiation, 106 
Lymphogranuloma, Hodgkin’s : See Hodgkin’s 
Disease ■ 
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Pediculosis ciliaris; treatment with anticholi- 
nesterase agents ; report of case, *G27 
Penicillin ; contact lens electrode for ion- 
tophoresis, *730 

experimental observations on intravitreous 
use of penicillin and other drugs, 357 
Therapy: See Eyes, injuries; Keratitis: 
Ophthaimia neonatorum; Thrombosis; etc. 
Penis ; eruptive fever with involvement of 
respiratory tract, conjunctivitis, stomatitis 
and balanitis, 97 

Perception: See Color Perception 
Perimetry : See Vision 
Periphlebitis, retinal, 105 
retinae and its relation to primary tuber- 
culous infection, 762 

Pharmacology and toxicology of cornea; con- 
temporary concepts, *253 
Phenylephrine Hydrochloride : See Keo-Sy- 
nephrine 

Pheochromocytoma ; changes in ocular fundus 
associated with pheochromocytoma of 
adrenal gland; report of 3 cases, 505 
Phlebitis : See also Periphlebitis ; Thrombo- 
angiitis obliterans 
Phleboliths : See Veins, orbital 
Phorias; size of line in Maddox-rod test, 645 
treatment in adults, 647 
Phosphorus and Phosphorus Compounds; 
treatment of pediculosis ciliaris with 
anticholinesterase agents ; report of case, 
*627 

Physostigmine ; treatment of pediculosis cili- 
aris with anticholinesterase agents; report 
of case, *627 

Pigments; sight disturbances caused by pro- 
liferation of pigment epithelium, 763 
significance of intracutaneous test for 
hypersensitivity to uveal pigment, 364 
study of pigment cells of choroid in chick 
embryo, 95 

Pigmentation : See also Melanin ; Xeroderma 
pigmentosum; etc. 

pigmentation of palpebral conjunctiva re- 
sulting from mascara, 356 
Pilocarpine; action on normal eyes, 492 
Pituitary Body, adenoma of, *230 
ophthalmopathy of thyropltultary origin, 
508 

Pltyrosporum Ovale : See Seborrhea 
Plasma : See Blood 

Plastic Surgery; integrated artificial eye and 
"vitalllum” implants ; further observa- 
tions, 502, 760 

use of masseter, temporalis and frontalis 
muscles in correction of facial paralysis, 
241 

Plesslotherapy : See Cornea 
Poisons and Poisoning : See under names of 
substances, as Gas; Methyl Alcohol; etc. 
Polioencephalitis : See Encephalitis 
Poliomyelitis, ocular symptoms of, 240 
Polyneuritis : See Neuritis, multiple 
Posner, A. : Role of inheritance in glaucoma, 
*125 

Postgraduate Education : See Education 
Pregnancy ; acute retinopathy without byper- 
piesis in diabetic pregnancy, 492 
Premature Infants ; blood groups and effects 
of roentgen irradiation in retrolental 
fibroplasia, *659 

histopathologic aspects of retrolental fibro- 
plasia, *553 

persistence and hyperplasia of primary 
vitreous ; retrolental fibroplasia — 2 enti- 
ties, *527 

Pressure ; See Blood, pressure ; Tension 
Pringle-Bournevllle’s Disease : See Sclerosis, 
tuberous 

Privlne® ; tolerance of contact lenses, 649 
Prizes; See Awards 

Propionates, use in ophthalmology, *83 
Proptosls: See Exophthalmos 
Prosthesis ; See under Eyes ; Orbit 
Proteins in Blood ; See Blood, proteins 
Provocative Tests ; See Glaucoma 
Prowazek Bodies : See Trachoma 
Pseudoisochromatic Test ; See Color Per- 
ception 


Pseudoxanthoma elasticum ; Gronblad-Strand- 
berg syndrome, with disciform degenera- 
tion of macula, 649 

elasticum ; histologic findings in case of 
angioid streaks, 659 
Psychology of squlnter, 101 
Pterygium, surgical treatment of, 233 
Ptosis : See Eyelids, ptosis 
Pupils; action of pilocarpine on normal eyes, 

492 

clinical experiments with new ways of in- 
fluencing intraocular tension ; use of 
rutin to enhance tension-reducing effect 
of miotlcs by reducing permeability of 
blood-aqueous barrier, *429 
mydrlatics; clinical observation, *42 
pupillometry ; critique, 521 
tonic, produced by retrobulbar injection of 
alcohol, 769 

Radiations: See Radium; etc. 

Radioactivity : See also Radium ; etc. 

studies of eye with radiosodium autographs, 
*611 

Radiotherapy : See Eyelids 
Radium; beta radiation therapy, *1 

Therapy : See under names of various 
diseases 

Radon, Therapy: See under names of various 
diseases, as Retinoblastoma; etc. 
Rathke’s Pouch : See Pituitary Body 
Beading; comparison of eye conditions 
among 1,000 reading failures, 500 oph- 
thalmic patients, and 150 unselected 
children, 642 

difficulty (dyslexia) from ophthalmic point 
of view, 642 

Recklinghausen’s Disease: See Neurofibro- 
matosis 

Recruits : See Military Medicine ; etc. 

Reese, A. B. : Persistence and hyperplasia 
of primary vitreous ; retrolental fibro- 
plasia — 2 entities, *527 
Significance of base pressure in primary 
glaucoma, 515 

Reeve Prize awarded to J. C. McCulloch, 248 
Reflex, pupillary; tonic pupil produced by 
retrobulbar injection of alcohol, 760 
Refraction: See Accommodation and Refrac- 
tion 

Respiratory Tract: See also Nasopharynx 
eruptive fever with involvement of res- 
piratory tract, conjunctivitis, stomatitis 
and balanitis, 97 

Reticuloendothelial System ; Mikulicz’s dis- 
ease and syndrome, 512, 757 
Retina : See also Macula Lutea 

acute retinopathy without hyperplesis In 
diabetic pregnancy, 492 
angiomatosis in infant, 244 
Blood Supply : See also Thrombosis ; etc. 
blood supply; capillary fragility and cuta- 
neous lymphatic flow in relation to 
systemic and retinal vascular manifesta- 
tions; rutin therapy, 649 
blood supply ; experimental hypertensive 
retinopathy, 234 

blood supply ; Gronblad-Strandberg syn- 
drome, with disciform degeneration of 
macula, 649 

blood supply ; histologic findings in case 
of angioid streaks, 650 
blood supply; new method of measuring 
retinal blood pressure as objective proof 
of formula of hydrodynamic equilibrium 
of eye, 639 

blood supply; pressure in central retinal 
artery, 367 

blood supply; retinal arteriovenous index, 

493 

blood supply; retinal arteries or arterioles. 
481 

blood supply; retinal periphlebitis, 105 
blood supply; treatment of certain vascular 
disturbances of eye with retrobulbar 
injection of nicotinic acid, 494 
changes in ocular fundus associated with 
pheochromocytoma of adrenal gland; re- 
port of 3 cases,- 505 

changes with acute reduction of vision as 
initial symptoms of infectious mononu- 
cleosis, 702 
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Neuritis— Continued 

optic; allergic ocular reaction to tuberculin 
test; bilateral cj’clitis and neuroretinitis; 
*436 

optic, and oculomotor paralysis, 102 
optic; fundus In fresh gunshot wounds of 
skull, 100 

optic, ocular syndrome of cataract and 
papilledema In manifest form of para- 
thyroid deficiency, 498 
retrobulbar, prognosis of, 761 
Neuroblastoma, Intraorbltal, *229 
.of adrenals with orbital metastases, 105 
Neurofibroma ; neural and meningeal tumors, 
*215 

Neurofibromatosis associated with tumors of 
optic papilla; report of case, *718 
Neurofibrosarcoma; intraorbltal tumors, *223 
Neurology: See also Nerves; Nervous System; 
etc. 

practice in United States, 377 
present trends In practice of, 378 
Neuroma; neurofibromatosis associated with 
tumors of optic papilla; report of case, 
*718 

Neuroretlnltls : See Neuritis, optic; Retinitis 
Newborn Infants; apparent blindness; gray 
pseudoatrophy of optic nerve, 243 
penicillin as prophylactic against, ophthal- 
mia neonatorum; comprehensive study, 
*444 

pseudosinusitis of newborn and young In- 
fant, 102 

Nicotinic Acid, treatment of certain vascular 
disturbances of eye with retrobulbar In- 
jection of, 494 

Nikethamide; studies of effect of certain stim- 
ulants on accommodation of eye and of 
threshold value for effect of vitamin Bi 
on accommodation, 355 
Nitrocompounds; acute reversible cataract In 
chicken due to various nitrocompounds, 
483 

Nitrogen Mustard : See Chloroethylamlnes 
Nolasco, J. B. : Responses to Ishlhara test for 
color perception, *20 

Nomenclature ; traumatic choroiditis ; review 
of literature and report of 10 cases, *341 
Nylon Sutures : See Sutures 
Nystagmus; character of nystagmus induced 
by amytal In chronic alcoholics, 490 
pathogenesis and pathophysiology of coal 
miner’s nystagmus, 241 

Oaks, L. W. : Divergence Insufficiency as prac- 
tical problem, *562 

Obituaries: 

Weeks, John Elmer, 752 

Occipital Lobes : See Brain 
Occupational Diseases : See Industrial Dis- 
eases 

O’Conner Cinch Operation: See Strabismus 
Onchocercosis; chronic superficial punctate 
keratitis caused by onchocercl volvulus, 
647 

Ophthalmia: See also Conjunctivitis; Eyes, 

Egyptian : See Trachoma 
Gonorrheal : See Gonorrhea 
neonatorum, penicillin as prophylactic 
against; comprehensive study, *444 
sympathetic; significance of intracutaneous 
test for hypersensitivity to uveal pigment, 
364 

Ophthalmologic Reviews: 

Intraorbltal tumors; A. W. Forest, *198 
Metabolism of cornea; T. D. Duane, *736 

Ophthalmologic societies, directory of. 111 
Ophthalmology, American Board of, 246, 354 
and aviation, 358, 484 

history; early photograph of von Helmholtz 
with explanatory letter, *570 
Industrial, as of 1946, 369 
Institute of Ophthalmology, London,_ 523 
ophthalmology’s postwar responsibilities and 
opportunities (chairman’s address), 369 
Teaching : See under Education 
Ophthalmopathy : See Eyes, diseases 


Ophthalmoplegia ; See Paralysis 
Ophthalmoscopy: See Eyes, examination; 

Glaucoma 

Ophthalmotonometry : See Tension 
Optic Chiasm, toxic disorders of, 364 
Optic Disk ; Optic Papilla : See Nerves, optic ; 
Neuritis, optic 
Thalamus : See Thalamus 
Tract; See Nerves, optic 
Optics; supposed torsion of eye around visual 
axis in oblique directions of gaze, *704 
Orbit, carcinoma of, *227 
chondrosarcoma of, 651 
exophthalmos with intermittent aggravation; 
special form of variable exophthalmos, 
242 

granular cell myoblastoma of ; report of 
2 cases, 498 
hydatid of, 647 
intraorbltal tumors, *198 
lymphocytoma successfully treated by roent- 
gen Irradiation, 106 

motor block of extraocular muscles by deep 
orbital injection, *5 

neuroblastoma of adrenals with orbital 
metastases, 105 

sympathicoblastomas with metastases to, 
763 

tonic pupil produced by retrobulbar Injection 
of alcohol, 760 

tumors, exophthalmos in relation to; report 
of 8 cases, 102 

tumors of vascular origin, *204 
use of buccal mucosa in restoration of 
orbital socket, 511 
Orthoptics : See also Strabismus 
American Orthoptic Council, 637 
annual examination for orthoptic techni- 
cians, 354 

Barbara Gregg Ingalls Orthoptic Clinic, 524 
place of peripheral fusion In, 102 
problems in research In, 647 
psychology of squinter, 101 
School of Orthoptics, Massachusetts Eye 
and Ear Infirmary, 246 
which squints respond best to orthoptic 
treatment? 101 

Osteitis deformans; glaucoma secondary to 
fibrocystic disease of bone, 644 
Osteomyelitis; pseudosinusitis of newborn and 
young Infant, 102 

Osteosarcoma, metastatic, in choroid, 494 
Oxazolidinediones ; visual effects of tridlone, 
242 

Oxygen ; metabolism of cornea, *736 
some researches on respiration of cornea 
In albino rats, 234 

Paget’s Disease of Bones : See Osteitis de- ' 
formans 

Palsy : See Paralysis 
Pannus : See Trachoma 
Panophthalmitis : See Ophthalmia 
Papilledema: See Neuritis, optic 
Paracentesis: See Eyes, surgery 
Paraganglioma; pseudostellate retinopathy in 
patient with paraganglioma, 367 
Paralysis : See also Poliomyelitis 
Bell’s : See Paralysis, facial 
congenital syndrome of retraction of globe 
(new variety), 491 

facial, use of masseter, temporalis and 
frontalis muscles In correction of, 241 
Infantile : See Poliomyelitis 
optic neuritis and oculomotor paralysis, 102 
Parasympathomimetic Agents : See Nervmm 
System 

Parathyroid; ocular syndrome of cataract and 
papilledema in manifest form of para- 
thyroid deficiency, 498 
Paratrachoma ; See Conjunctivitis 
Paredrine hydrobromide; mydriatics; clinical 
observation, *53 
Parietal Lobe: See Brain 
Parinaud-Motais Operation : See Eyelids, 
ptosis 

Parotitis J ocular manifestations of mumps, 
235 

Pascal, J. I.: Muscle schemas, 245 
Paul, T. O. : Blood groups and effects or 
roentgen irradiation in retrolental fibro- 
plasia, *659 
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Societies — Continued _ ^ 

Boyal Australasian College of Surgeons, 


750 

sectional, directory of, 115 , „ 

sixteenth International Congress of Opn- 
thalraology, 353 ' . 

Sociedad Nicaragiiense de oftalniologia, 354 
state, directory of, 117 


Society Tsansactions; 

American Medical Association, Section on 
Ophthalmology, 36 9 

American Ophthalniological Society, 496 

Sodium, propionates; use of propionates in 
ophthalmology, *83 
Hadioactivity : See Radioactivity 
studies of physiology of eye using tracer 
substances ; steady-state ratio of so- 
dium between plasma and aqueous humor 
in guinea pig, 103 

vapor lamp and Its use for .refraction, 104 
Soldiers : See Military Medicine 
Solid Carbon Dioxide : See Cornea 
Souders, B. B. : Juxtapapillary hemangio- 
endothelioma of retina ; report of case, 
*178 

Spectacles : See Glasses 
Spinal Fluid : See Cerebrospinal Fluid' 
Squint ; See Strabismus 
Staphylococci; antitoxin treatment of staph- 
ylococcic corneal ulceration, 90 
Stenosis : See Lacrimal Organs 
Stereo-Ophthalmoscopy : See Eyes, examina- 
tion 

Stevens-Johnson Disease; See Erythema 
multiforme 

Stocker,. F, W. : Clinical experiments with 
new ways of influencing intraocular ten- 
sion ; use of rutin to enhance tension- 
reducing effect of miotics by reducing 
permeability of blood-aqueous barrier, 
*429 

Stomatitis ; eruptive fever with involvement 
of respiratory tract, conjunctivitis, stoma- 
titis and balanitis, 97 

Strabismus; anatomic factors in etiology of 
heterotropla, 760 

divergence insufficiency as practical prob- 
lem, *562 

muscle schemas, 245 

concomitant, nonoperative treatment of, 365 
progressive muscular dystrophy involving 
extraocular muscles ; report of case, 

■ *334 

psychology of squinter, 101 
surgical approach to inferior oblique mus- 
cle, *607 

surgical correction of paresis of superior 
oblique, 490 
symposium on, 353 

technic for muscle resection without use 
of Prince forceps, 760 
underc'orrectlon and overcorrection by myo- 
campimetry, 365 

vergence test; evaluation of various tech- 
nics, 646 

voluntary dissociation of accommodation 
and convergence faculty; 2 observations, 
*599 

which squints respond best of orthoptic 
treatment? 101 

Strandberg-Gronblad Syndrome : See Pseudo- 
xanthoma eiasticum : Retina, blood supply 
Streptomycin, intravitreal use of, *629 
Intravltreous ; its toxicity and diffusion, 
648 

Sturm’s Interval : See Astigmatism 
Sulfonamides, Therapy : See Eyes, diseases ; 
etc. 

Suprarenals : See Adrenals 
Surgery ; See also Apparatus ; Instruments ; 
Sutures; and under names of organs 
and diseases, as Cataract ; Cornea ; Eye- 
lids ; Eyes ; Glaucoma ; etc. 

Plastic : See Plastic Surgery 
Sutures ; See also Cataract, extraction ; etc. 
nylon thread in ocular surgery, 241 
technic of application in' ' dacryocysto- 
rhinostomy, 362 


Swan, K. C. : Pharmacology and , toxicology 
of cornea ; contemporary concept, *253 
Sympathlcoblastomas with metastases to or- 
bit, 763 

Symposium on strabismus, 353 
Synchysis; See Vitreous Humor 
Syntropan; mydriatics; clinical observation, 
*51 

Syphilis; corneal changes during treatment 
with arsphenamine, 641 

Tarsectomy : See under Eyelids 
Teaching : See Ophthalmology 
Technicians : See Orthoptics 
Temporomaxlllary Joint : See Jaws 
Tenotomy : See Glaucoma 
Tension ; See also Glaucoma 

clinical experiments with new ways of influ- 
encing intraocular tension; use of rutin 
to enhance tension-reducing effect of 
miotics by reducing permeability of blood- 
aqueous barrier, *429 

falling dogma ; ocular hypertension in 
glaucoma, 759 

further gonioscopic studies on canal of 
Schlemm, *393 

influence of local arterial blood pressure 
on aqueous humor and intraocular pres- 
sure : experimental study of mechanisms 
maintaining Intraocular pressure, 97 
intraocular pressure of normal and glauco- 
matous eyes as affected by accessory light 
stimuli, 758 

new method of measuring retinal blood 
pressure as objective proof of formula 
of hydrodynamic equilibrium of eye, 639 
ophthalmotonometry, 491 
problems in calibration of tonometers, 520, 
645 

significance of base pressure in primary 
glaucoma, 515 

studies on outflow pressure of aqueous in 
human beings, 103 

Testes; choroidal metastasis of testicular 
chorionic epithelioma ; report of case, *587 
Tetralol : See Naphthalene 
Thalamus and glaucoma, 360 
Theodore, F. H. : Use of propionates In 
ophthalmology; preliminary report, *83 
Thiamine Hydrochloride; studies on effect of 
certain stimulants on accommodation of 
eye and of threshold value for effect of 
vitamin Bi on accommodation, 355 
Thromboangiitis obliterans; condition of ocu- 
lar vessels in endarteritis obliterans 
(Winiwarter-Buerger), 485 
Thrombosis; treatment of thrombosis of cav- 
ernous sinus with intra-arterial injections 
of penicillin, 365 

Thygeson, P. Clinical signs of diagnostic 
importance in conjunctivitis, 370 
Thyroid : See also Goiter 

ophthalmopathy of thyropituitary origin, 
508 

Tissue ; See also Cells 
cultures of mouse lens epithelium, 488 
electrometric variations in tissue pn In 
trachoma, 105 

research and cell culture of cornea, 757 
respiration ; cyanide inhibition of corneal 
respiration, 640 

respiration ; metabolism of cornea, *736 
some researches on respiration of cornea in 
albino rats, 234 

therapy of ocular complications in patients 
with hypertension, 108 
therapy of traumatic changes of vitreous 
in period of World IVar II, 108 
therapy; treatment of retinitis pigmentosa 
with reference to Filatov method, 104 
Tonometers : See also Tension 

problems in calibration of, 520 , 645 
Tonometry : See Tension 

Tower, P. : Contact lens electrode for ion- 
tophoresis, *730 

Traumatic choroiditis ; review of literature 
and report of 10 cases, *341 
Toxicology and pharmacology of cornea; con- 
temporary concepts, *253 
Trachoma ; Denig’s operation for trachomatous 
pannus, 493 

electrometric variations in tissue pa In, 105 



778 


INDEX TO VOLUME 41 


Retina — Continued 

chronic glaucoma and minimal elective 
vasodilatation, 361 

detachment, and intracapsular cataract ex- 
traction, 362 

detachment, modifications In critical fre- 
quency of fusion after surgical repair 
of, 650 

detachment; recovery of visual functions 
follovping surgical treatment, 492 
detachment; surgical cure with perfora- 
tion of macula ; report of case, 243 
hemorrhage, capillary fragility and capillary 
permeability in relation to, 242 
hemorrhage; successful diathermy treat- 
ment of recurring retinal hemorrhage and 
retinitis prollferans ; report of case, 503 
Infiammation : See Retinitis 
inheritance of retinoblastoma ; 2 families 
supplying evidence, 376 
juxtapapillary hemangioendothelioma of; 
report of case, *178 

mechanism of production of massive pre- 
retlnal hemorrhage following rupture of 
congenital medial-defect intracranial 
aneurysm, 364 

periphlebitis retinae and its relation to 
primary tuberculous Infection, 762 
pseudostellate retinopathy in patient with 
paraganglioma, 367 

retinoblastoma (retinal glioma) cured by 
radon seeds ; report of case, *32 
scleroderma and lesions In fundus, 643 
softening in sectors and detachment, 243 
tissue therapy of ocular complications In 
patients with hypertension, 108 
treatment of angioma with diathermy, 503 
tuberous sclerosis In 3 siblings, *473 
Retinitis ; allergic ocular reaction to tuber- 
culin test; bilateral cyclitls and neuro- 
retlnitls, *436 

clinical forms of tuberculosis of macula, 306 
ocular changes In acute disseminated lupus 
erythematosus, 235 

pigmentosa ; pathogenesis of pigmentary 
degeneration, 493 

pigmentosa, present state of problem of, 
761 


513 

supplying evl- 


radon seeds ; 


pigmentosa ; treatment with reference to 
Filatov method, 104 

pigmentosa with reference to otologic, 
neurologic and endocrine complications, 
762 

prollferans and tuberculosis, 104 
prollferans; successful diathermy treatment 
of recurring retinal hemorrhage and retin- 
itis prollferans; report of case, 503 
Retinoblastoma, diagnosis of, 
inheritance of ; 2 families 

dence, 376 
Intraocular, *230 
retinal glioma cured by 
report of case, *32 
Retinopathy: See under Retina 
Retinoscopy : See under Retina 
Rheumatism; nodular rheumatic episcleritis, 
756 

Rhlnopharynx : See Nasopharynx 
Riboflavin ; acute ocular manifestations ot 
ariboflavlnosls, 643 

flare-up of trachomatous pannus due to 
ariboflavlnosls, 493 

Richardson, S.: Diffuse malignant melanoma 
of iris; report of cases, 518 
Rickettsia; rickettsial bodies in epidemic 
numniular conjunctivitis (epidemic Kera- 

toconjunctlvitls), 356 , , . , 

Rodll, D. : Responses to Ishlhara test for color 
perception, *20 . 

Roentgen Rays, Therapy: See under names 
of organs, regions and diseases, as Lens, 
Crystalline ; Lymphocytoma ; etc. 

Rosen. E. : Interstitial keratitis and vestibulo- 
auditory symptoms following vaccination, 
*24 

Riiedemann, A. D. : Beta radiation therapy, 
*1 

Blood protein In certain types of changes 
In lens. 516 , . . 

Rupp, C., Jr.: Present trends in practice or 
neurology, 378 

Rutin: See Capillaries; Flavones 


Sacks-Wilner, A. : Periicillln as prophylactic 
against ophthalmia neonatorum; com- 
prehensive study, *444 
Sacks-Wllner, E. P. : Penicillin as prophy- 
lactic against ophthalmia neonatorum; 
comprehensive study, *444 
von Sallmann, L. : Studies of eye with radlo- 
sodlum autographs, *611 
Sarcoidosis, Boeck’s; differential diagnosis; 
report of 10 cases with ocular involve- 
ment, *667 

Sarcoma : See Cancer ; Chondrosarcoma ; 
Myxosarcoma ; Neurofibrosarcoma ; Os- 
teosarcoma ; Tumors ; etc. 

Schaumann’s Disease : See Sarcoidosis 
Schizophrenia : See Dementia Precox 
Schlemm’s Canal: See under Eyes 
Schlossman, A. : Role of inheritance in 
glaucoma, *125 

Schneider, R. : Blood protein In certain types 
of changes In lens, 516 
Sclera; development of ectodermal frame- 
work of optic nerve, with reference to 
glial lamina cribrosa, 481 
nodular rheumatic episcleritis, 756 
recent advances in ophthalmic surgery, 241 
scleromalacia perforans; report of case, 
*183 

Surgery : See also under Cataract ; Glaucoma 
surgery; treatment of perforated corneal 
ulcer by autoplastic scleral transplanta- 
tion, 233 

Scleroderma and lesions in fundus, 643 
Sclerosis: See also Arteriosclerosis 
tuberous. In 3 siblings, *473 
Scotoma; widening of angioseotoma in alarm 
reaction. 764 

Scrofula : See Tuberculosis 
Seborrhea; Pltyrosporum ovale in seborrheic 
blepharitis and conjunctivitis, 489 
Secretions, Internal: See Endocrine Glands 
Sensitization : See Anaphylaxis and Allergy 
Shannon, C. E. G. : Ophthalmopathy of thyro- 
pltultary origin, 508 

Retinoblastoma (retinal glioma) cured by 
radon seeds; report of case, *32 
Shoemaker, B. E. : Intravltreal use of strep- 
tomycin, *629 

Sinus, Thrombosis: See Thrombosis 
Sjogren Syndrome : See Keratoconjunctivitis 
Skin, diseases ; relation of cutaneous diseases 
and ocular lesions, 98 
grave manifestations of gold therapy in 
cornea and skin, 96 
Skull : See Cranium 

Sleep with half-open eyes (physiologic lag- 
ophthalmus), 489 

Smallpox; Interstitial keratitis and vestlbulo- 
auditory symptoms following vaccination, 
*24 

new concepts concerning ocular complica- 
tions following vaccination, 643 
Societies, Alabama Academy of Ophthal- 
mology and Otolaryngology, 751 
Association for Prevention of Blindness 
(Mexico), 751 

Association for Research in Ophthalmology, 
247, 248, 751 
foreign, directory of. 111 
Georgia Society of Ophthalmology and 
Otolaryngology, 248 
international, directory of. 111 
local, directory of, 119 
Medical Society of State of New York, 
Section on Ophthalmology, 638 
Midwestern Section of Association for Re- 
search in Ophthalmology, 750 
national, directory of, 115 
ophthalmologic, directory of. 111 
Ophthalmologlcal Society of Australia, 247, 
638 

Ophthalmologieal Society of Egypt, 248 
Ophthalmologlcal Society of Dnited King- 
dom, annual congress, 637 
Oregon Academy Postgraduate Convention 
in Ophthalmologj’ and Otolaryngology, 
750 

Oxford Ophthalmologlcal Congress, 638 
Pennsylvania Academy of Ophthalmology 
and Otolaryngology, 354 
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Trachoma — Continued 
federal campaign against, 338 
flare-up of trachomatous pannus due to 
arlboflavinosis, 493 

new and fast method to demonstrate tra- 
choma Inclusion bodies, 489 
pannus foiiicularis trachomatosus, 96 
Transplantation : See under Cornea ; Skin ; 

Vitreous Humor ; etc. 

Trephining : See Glaucoma 
Trldione : See Oxazolidlnedlones 
Tuberculosis : See also under special struc- 
tures of eye and names of diseases, as 
Macula Lutea 

allergic ocular reaction to tuberculin test; 

bilateral cyclltis and neuroretinitis, *436 
and retinitis prollferans, 104 
dift’erentlal diagnosis of Boeck’s sarcoidosis; 
report of 10 cases with ocular Involve- 
ment, *067 

grave manifestations of gold therapy In 
cornea and skin, 96 

periphlebitis retinae and its relation to 
primary tuberculous Infection, 762 
Tumors : See also Adenoma ; Angioma ; Gli- 
oma ; Melanoma ; Myoblastoma ; Neuro- 
blastoma; Neurofibroma; Neuroma; Reti- 
noblastoma ; etc. ; and under names of 
organs and regions, as Eyes; Lacrimal 
Organs; Orbit; etc. 
mixed, of lacrimal gland, *210 
pigmented, 105 

Tyndall Phenomenon in anterior chamber, 355 

Ulcers, Corneal: See Cornea, ulcers 
XJltrashort Waves : See under names of organs, 
regions and diseases 
Ultraviolet Rays : See Light 
Uvea, Inflammation ; See also Iridocyclitis ; 
Ophthalmia, sympathetic 
Inflammation; Vogt-Koyanagl syndrome, 651 
significance of Intracutaneous test for 
hypersensitivity to uveal pigment, 364 
Uveitis: See Uvea, Infiammation 

Vaccinia: See Smallpox 

Vasomotor System : See also Arteries ; Blood, 
pressure; Blood vessels; Capillaries; 
Veins 

chronic glaucoma and minimal elective vaso- 
dilatation, 361 

Veins : See also Thrombosis ; Vasomotor Sys- 
tem; etc. 

diagnosis and treatment of varix of angular 
vein, 481 

orbital: exophthalmos with Intermittent 
aggravation ; special form of variable 
exophthalmos, 242 

Verhoeff, F. H. : Successful diathermy treat- 
ment of recurring retinal hemorrhage and 
retinitis proliferans; report of case, 503 
Vertigo ; interstitial keratitis and vestibulo- 
auditory symptoms following vaccination, 
*24 

Vestibular Apparatus: See Ear 
Viruses ; experimental studies of Inclusion 
blennorrhea; isolation of virus, *151 
virus studies In lymphomatold diseases of 
ocular adnexa, 642 

Vision: See also Accommodation and Refrac- 
tion ; Blindness ; etc. 
binocular, 106 . 

bitemporal visual field defect in aqueduct 
stenosis, 764 ' 

changes in visual fields confirmed by patho- 
logic diagnosis, 387 

effect of visual training on existing myopia, 

104 . 

effects of diabetes on cataract and on vision, 
*462 , , , 

modifications in critical frequency of fusion 
after surgical repair of detachment of 
retina, 650 ' ^ , 

peripheral and central disturbances of 
visual fields ; aspect of di-ophthalmology , 
244 


Vision — Continued 

jihj'siology ; supposed torsion of eye around 
vm^al axis in oblique directions of gaze, 

place of peripheral fusion in orthoptics, 102 
qualitative and quantitative perimetry with 
monochromatic targets and with white 
targets of same luminous Intensity, 240 
recovery of visual functions following surgi- 
cal treatment of retinal detachment, 492 
retinal changes with acute reduction of 
vision as initial symptoms of infectious 
mononucleosis, 762 ■ 
simple, self-registering perimeter, 645 
simplified perimeter of wall type, *633 
Tests : See also Accommodation and Refrac- 
tion ; Color Perception 
tests; modified 3 character test for binocu- 
lar vision especially applicable to exam- 
ination of amblyopic children, *460 
toxic disorders of chiasm, 364 
visual effects of trldione, 242 
Vitalllum : See Metals 
Vitamins; See Nicotinic Acid; Riboflavin; 
Thiamine; etc. 

Bi : See Thiamine Hydrochloride 
Be: See Riboflavin 
P : See Flavones 
P-P : See Nicotinic Acid 
Vitreous Humor, cyst, congenital ; report of 
case, *734 

experimental observations on Intravitreous 
use of penicillin and other drugs, 357 
extraction of cataract In presence of fluid 
vitreous (synchysis), 499 
histopathologic aspects of retrolental fibro- 
plasia, *553 

Intravltreal use of streptomycin, *629 
Intravitreous streptomycin; Its toxicity and 
diffusion, 648 

motor block of extraocular muscles by deep 
orbital injection, *5 

operative technic of vitreous replacement, 
107 

persistence and hyperplasia of primary 
vitreous ; retrolental fibroplasia — 2 enti- 
ties, *527 

sight disturbances caused by proliferation 
of pigment epithelium, 763 
tissue therapy of traumatic changes of 
vitreous in period of World War II, 108 
transplantation ; preliminary report, 107 

Waldman, J. : Retinoblastoma (retinal glioma) 
cured by radon seeds ; report of case, 
*32 

War: See also Military Medicine; etc. 
ophthalmology’s postwar responsibilities 
and opportunities (chairman’s address), 
369 

Weeker’s Sign: See Scotoma 
Weizenblatt, S. : Allergic ocular reaction to 
tuberculin test ; bilateral cyclltis and 
neuroretinitis, *436 

Wheeler, M. C. : Discoloration of eyelids 
from yellow mercuric oxide, 496 
Wilson, G. : Present trends In practice of 
neurology, 378 

Wlniwarter-Buerger Disease : See Thrombo- 
angiitis obliterans 
Word Blindness : See Aphasia 
Wounds: See also Military Medicine; War; 
and under organs and regions 
indirect gunshot injury of eye simulating 
Elliot’s trephining operation, 239 
healing, morphologic changes in cells of 
corneal epithelium in, *306 
stimulation of corneal epithelization with 
topical application of erythrocytes, 640 

Xanthelasma and autonomic nervous system; 
new syndrome, 236 

Xeroderma pigmentosum with affection of 
eye, 757 
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